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The present invention is directed to detection and 
measurement of gene transcripts in blood. Specifically pro- 
vided is a RT-PCR analysis performed on a drop of blood 
for detecting, diagnosing and monitoring diseases using tis- 
sue-specific primers. The present invention also describes 
me hods by which delineation of the sequence and/or quan- 
titation of the expression levels of disease-associated genes 
allows for an immediate and accurate diagnostic/prognostic 
test for disease or to assess the effect of a particular^ treat- 
ment regimen. 
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METHOD FOR THE DETECTION OF GENE TRANSCRIPTS 
IN BLOOD AND USES THEREOF 



BACKGROUND OF THE INVENTION 

Cross-Reference tn Related App lication 

This application claims the benefit of priority of provisional patent application 
U.S. Serial Number 60/1 15.125, filed January 6, 1999 and of a U.S. application 
entitled "Method for the Detection of Gene Transcripts in Blood and uses Thereof 
filed on January 4. 2000 (application number not yet assigned). 

Field of the Invention 

The present invention relates generally to the molecular biology of 
human diseases. More specifically, the present invention relates to a process using the 
genetic information contained in human peripheral whole blood for the diagnosis, 
prognosis and monitoring of genetic and infectious disease in the human body. 

Descriptio n of the Relate Art 

The blood is a vital part of the human circulatory system for the human 
body. Numerous cell types make up the blood tissue including monocytes, 
leukocytes, lymphocytes and erythrocytes. Although many blood cell types have been 
described, there are likely many as yet undiscovered cell types in the human blood. 
Some of these undiscovered cells may exist transiently, such as those derived from 
tissues and organs that are constantly interacting with the circulating blood in health 
and disease. Thus, the blood can provide an immediate picture of what is happening 
in the human body at any given time. 
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The turnover of cells in the hematopoietic system is enormous. It was 

reported that over one trillion cells, including 200 billion erythrocytes and 70 billion 

neutrophilic leukocytes, turn over each day in the human body (Ogawa 1993). As a 

consequence of continuous interactions between the blood and the body, genetic 

5 changes that occur within the cells or tissues of the body will trigger specific changes 

in gene expression within blood. It is the goal of the present invention that these 

genetic alterations be harnessed for diagnostic and prognostic purposes, which may 

lead to the development of therapeutics for ameliorating disease. 

The complete profile of gene expression in the circulating blood 

10 remains totally unexplored. It is hypothesized that gene expression in the blood is 
reflective of body state and, as such, the resultant disruption of homeostasis under 
conditions of disease can be detected through analysis of transcripts differentially 
expressed in the blood alone. Thus, the identification of several key transcripts or 
genetic markers in blood will provide information about the genetic state of the cells, 

1 5 tissues, organs and systems of the human body in health and disease. 

The prior art is deficient in non-invasive methods of screening for 
tissue-specific diseases. The present invention fulfills this long-standing need and 
desire in the art. 

20 SUMMARY OF THE INVENTION 

This present invention discloses a process of using the genetic 
information contained in human peripheral whole blood in the diagnosis, prognosis 
and monitoring of genetic and infectious disease in the human body. The process 
25 described herein requires a simple blood sample and is, therefore, non-invasive 
compared to conventional practices used to detect tissue specific disease, such as 
biopsies. 
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One object of the present invention is to provide a non-invasive 
method for the diagnosis, prognosis and monitoring of genetic and infectious disease 
in humans and animals. 

In one embodiment of the present invention, there is provided a 
method for detecting expression of a gene in blood from a subject, comprising the 
steps of: a) quantifying RNA from a subject blood sample; and b) detecting 
expression of the gene in the quantified RNA. wherein the expression of the gene in 
quantified RNA indicates the expression of the gene in the subject blood. 

In another embodiment of the present invention, there is provided a 
method for detecting expression of one or more genes in blood from a subject, 
comprising the steps of: a) obtaining a subject blood sample; b) extracting RNA from 
the blood sample; c) amplifying the RNA; d) generating expressed sequence tags 
(ESTs) from the amplified RNA product; and e) detecting expression of the genes in 
the ESTs, wherein the expression of the genes in the ESTs indicates the expression of 
the genes in the subject blood. Preferably, the genes are tissue-specific genes. 

In still another embodiment of the present invention, there is provided 
a method for detecting expression of one or more genes in blood from a subject, 
comprising the steps of: a) obtaining a subject blood sample; b) extracting DNA 
fragments from the blood sample; c) amplifying the DNA fragments; and d) detecting 
expression of the genes in the amplified DNA product, wherein the expression of the 
genes in the amplified DNA product indicates the expression of the genes in the 
subject blood. 

In yet another embodiment of the present invention, there is provided a 
method for monitoring a course of a therapeutic treatment in an individual, 
comprising the steps of: a) obtaining a blood sample from the individual; b) extracting 
RNA from the blood sample; c) amplifying the RNA; d) generating expressed 
sequence tags (ESTs) from the amplified RNA product; e) detecting expression of 
genes in the ESTs, wherein the expression of the genes is associated with the effect of 
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the therapeutic treatment: and ft repeating steps a)-e), wherein the course of the 
therapeutic treatment is monitored by detecting the change of expression of the genes 
in the ESTs. Such a method may also be used for monitoring the onset of oven 
symptoms of a disease, wherein the expression of the genes is associated with the 
5 onset of the symptoms. 

In still yet another embodiment of the present invention, there is 
provided a method for diagnosing a disease in a test subject, comprising the steps of: 
a) generating a cDNA library for the disease from a whole blood sample from a 
normal subject; b) generating expressed sequence tag (EST) profile from the normal 
10 subject cDNA library; c) generating a cDNA library for the disease from a whole 
blood sample from a test subject: d) generating EST profile from the test subject 
cDNA library; and e) comparing the test subject EST profile to the normal subject 
EST profile, wherein if the test subject EST profile differs from the normal subject 
EST profile, the test subject might be diagnosed with the disease. 

15 In still yet another embodiment of the present invention, there is 

provided a kit for diagnosing, prognosing or predicting a disease, comprising: a) gene- 
specific primers; wherein the primers are designed in such a way that their sequences 
contain the opposing ends of two adjacent exons for the specific gene with the intron 
sequence excluded: and b) a carrier, wherein the carrier immobilizes the primer(s). 

20 Such a kit may be applied to a test subject whole blood sample to diagnose, prognose 
or predict a disease. 

In yet another embodiment of the present invention, there is provided a 
kit for diagnosing, prognosing or predicting a disease, comprising: a) probes derived 
from a whole blood sample for a specific disease; and b) a carrier, wherein the carrier 

25 immobilizes the probes. Such a kit may be applied to a test subject whole blood 
sample to diagnose, prognose or predict a disease. 

Furthermore, the present invention provides a cDNA library specific 
for a disease, wherein the cDNA library is generated from whole blood samples. 
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Other and further aspects, features, and advantages of the present 
invention will be apparent from the following description of the presently preferred 
embodiments of the invention. These embodiments are given for the purpose of 
disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

So that the matter in which the above-recited features, advantages and 
objects of the invention, as well as others which will become clear, are attained and 
can be understood in detail, more particular descriptions of the invention briefly 
summarized above may be had by reference to certain embodiments thereof which are 
illustrated in the appended drawings. These drawings form a part of the specification. 
It is to be noted, however, that the appended drawings illustrate preferred 
embodiments of the invention and therefore are not to be considered limiting in their 
1 5 scopcnot be considered to limit the scope of the invention. 

Figure 1 shows the following RNA samples prepared from human 
blood; Figure 1A: Lane 1, Molecular weight marker; Lane 2, RT-PCR on APP gene; 
Lane 3, PCR on APP gene: Lane 4, RT-PCR on APC gene; Lane 5, PCR on APC 
gene; Figure IB: Lanes 1 and 2. RT-PCR and PCR of PMyHC, respectively; Lanes 3 
20 and 4, RT-PCR of pMyHC from RNA prepared from human fetal and human adult 
heart, respectively; Lane 5. Molecular weight marker. 

Figure 2 shows quantitative RT-PCR analysis performed on RNA 
samples extracted from a drop of blood. Forward primer (5'- 
GCCCTCTGGGGACCTGAC-3\ SEQ ID No. 1) of exon 1 and reverse primer (5'- 
25 CCCACCTGCAGGTCCTCT-3", SEQ ID No. 2) of exons 1 and 2 of insulin gene. 
Blood samples of 4 normal subjects were assayed. Lanes 1, 3, 5 and 7 represent 
overnight "fasting" blood sample and lanes 2, 4, 6 and 8 represent "non-fasting" 
samples. 



BNSDOCID: <WO. 



.0040749A2_L> 



WO 00/40749 PCT/CA00/00005 
Figure 3 shows quantitative RT-PCR analysis performed on RNA 

samples extracted from a drop of blood. Lanes 1 and 2 represent normal healthy 

person and lane 3 represents late-onset diabetes (Type II) and lane 4 represents 

asymptomatic diabetes. 

5 Figure 4 shows multiple RT-PCR assay in a drop of blood. Primers 

were derived from insulin gene (INS), zinc-finger protein gene (ZFP) and house- 
keeping gene (GADH). Lane 1 represents normal person. Lane 2 represents late- 
onset diabetes and lane 3 represents asymptomatic diabetes. 

Figure 5 shows standardized levels of insulin gene (Figure 5A) and 

10 ZFP gene (Figure 5B) expressed in a drop of blood. The first three subjects were 
normal, second two subjects showed normal glucose tolerance, and the last subject 
had late onset diabetes type II. Figure 5C shows standardized levels of insulin gene 
expressed in each fractionated cell from whole blood. 

Figure 6 shows the differential screening of human blood cell cDNA 

1 5 library with different cDN A probes of heart and brain tissue. Figure 6 A shows blood 
cell cDNA probes vs. adult heart cDNA probes. Figure 6B shows blood cell cDNA 
probes vs. human brain cDNA probes. 

Figure 7 graphically shows the 1,800 unique genes in human blood 
and in the human fetal heart grouped into seven cellular functions. 

20 

DETAILED DESCRIPTION OF THE INVENTION 

In accordance with the present invention, there may be employed 
conventional molecular biology, microbiology, and recombinant DNA techniques 
25 within the skill of the art. Such techniques are explained fully in the literature. See, 
e.g., Sambrook, Fritsch & Maniatis, "Molecular Cloning: A Laboratory Manual 
(1982); "DNA Cloning: A Practical Approach," Volumes I and II (D.N. Glover ed. 
1985); "Oligonucleotide Synthesis" (M.J. Gait ed. 1984); "Nucleic Acid 

6 
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Hybridization" [B.D. Hames & S.J. Higgins eds. (1985)]; "Transcription and 
Translation" [B.D. Hames & S.J. Higgins eds. (1984)]; "Animal Cell Culture" [R.I. 
Freshney, ed. (1986)]; "Immobilized Cells And Enzymes" [IRL Press, (1986)]; B. 
Perbal, "A Practical Guide To Molecular Cloning" (1984). Therefore, if appearing 
herein, the following terms shall have the definitions set out below. 

A " cDNA" is defined as copy-DNA or complementary-DNA, and is a 
product of a reverse transcription reaction from an mRNA transcript. "RT-PCR" 
refers to reverse transcription polymerase chain reaction and results in production of 
cDNAs that are complementary to the mRNA template(s). 

The term "oligonucleotide" is defined as a molecule comprised of two 
or more deoxyribonucleotides, preferably more than three. Its exact size will depend 
upon many factors which, in turn, depend upon the ultimate function and use of the 
oligonucleotide. The term "primer" as used herein refers to an oligonucleotide, " : " 
whether occurring naturally as in a purified restriction digest or produced 
synthetically, which is capable of acting as a point of initiation of synthesis when 
placed under conditions in which synthesis of a primer extension product, which is 
complementary to a nucleic acid strand, is induced, i.e., in the presence of nucleotides 
and an inducing agent such as a DNA polymerase and at a suitable temperature and 
pH. The primer may be either single-stranded or double-stranded and must be 
sufficiently long to prime the synthesis of the desired extension product in the 
presence of the inducing agent. The exact length of the primer will depend upon 
many factors, including temperature, source of primer and the method used. For 
example, for diagnostic applications, depending on the complexity of the target 
sequence, the oligonucleotide primer typically contains 15-25 or more nucleotides, 
although it may contain fewer nucleotides. The factors involved in determining the 
appropriate length of primer are readily known to one of ordinary skill in the art. 

As used herein, random sequence primers refer to a composition of 
primers of random sequence, i.e. not directed towards a specific sequence. These 
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sequences possess sufficient complementary to hybridize with a polynucleotide and 

the primer sequence need not reflect the exact sequence of the template. 

"Restriction fragment length polymorphism" refers to variations in 

DNA sequence detected by variations in the length of DNA fragments generated by 

5 restriction endonuclease digestion. 

A standard Northern blot assay can be used to ascertain the relative 
amounts of mRNA in a cell or tissue obtained from plant or other tissue, in 
accordance with conventional Northern hybridization techniques known to those 
persons of ordinary skill in the art. The Northern blot uses a hybridization probe, e.g. 

10 radiolabeled cDNA, either containing the full-length, single stranded DNA or a 
fragment of that DNA sequence at least 20 (preferably at least 30, more preferably at 
least 50, and most preferably at least 100 consecutive nucleotides in length). The 
DNA hybridization probe can be labelled by any of the many different methods 
known to those skilled in this art. The labels most commonly employed for these 

15 studies are radioactive elements, enzymes, chemicals which fluoresce when exposed 
to untraviolet light, and others. A number of fluorescent materials are known and can 
be utilized as labels. These include, for example, fluorescein, rhodamine, auramine, 
Texas Red, AMCA blue and Lucifer Yellow. A particular detecting material is anti- 
rabbit antibody prepared in goats and conjugated with fluorescein through an 

20 isothiocyanate. Proteins can also be labeled with a radioactive element or with an 
enzyme. The radioactive label can be detected by any of the currently available 
counting procedures. The preferred isotope may be selected from 3 H, l4 C, 32 P, 35 S, 
3 *C1, *iCr, 57 Co, 58 Co, 59 Fe, 90 Y, 125 I, 13, I, and 186 Re. Enzyme labels are likewise 
useful, and can be detected by any of the presently utilized colorimetric, 

25 spectrophotometric, fluorospectrophotometric, amperometric or gasometric 
techniques. The enzyme is conjugated to the selected particle by reaction with 
bridging molecules such as carbodiimides, diisocyanates, glutaraldehyde and the like. 
Many enzymes which can be used in these procedures are known and can be utilized. 
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The preferred are peroxidase, ^-glucuronidase, (J-D-glucosidase, p-D-galactosidase. 
urease, glucose oxidase plus peroxidase and alkaline phosphatase. U.S. Patent Nos. 
3,654,090, 3,850,752, and 4,016,043 are referred to by way of example for their 
disclosure of alternate labeling material and methods. 

As used herein, "individual" refers to human subjects as well as non- 
human subjects. The examples herein are not meant to limit the methodology of the 
present invention to human subjects only, as the instant methodology is useful in the 
fields of veterinary medicine, animal sciences and such. 

In one embodiment of the present invention, there is provided a 
method for detecting expression of a gene in blood from a subject, comprising the 
steps of: a) quantifying RNA from a subject blood sample; and b) detecting 
expression of the gene in the quantified RNA, wherein the expression of the gene in 
quantified RNA indicates the expression of the gene in the subject blood. An example ? ' 
of the quantifying method is by mass spectrometry. 

In another embodiment of the present invention, there is provided a 
method for detecting expression of one or more genes in blood from a subject, 
comprising the steps of: a) obtaining a subject blood sample; b) extracting RNA from 
the blood sample; c) amplifying the RNA; d) generating expressed sequence tags 
(ESTs) from the amplified RNA product; and e) detecting expression of the genes in 
the ESTs, wherein the expression of the genes in the ESTs indicates the expression of 
the genes in the subject blood. Preferably, the subject is a fetus, an embryo, a child, 
an adult or a non-human animal. The genes are non-cancer-associated and tissue- 
specific genes. Still preferably, the amplification is performed by RT-PCR using 
random sequence primers or gene-specific primers. 

In still another embodiment of the present invention, there is provided 
a method for detecting expression of one or more genes in blood from a subject, 
comprising the steps of: a) obtaining a subject blood sample; b) extracting DNA 
fragments from the blood sample; c) amplifying the DNA fragments; and d) detecting 
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expression of the genes in the amplified DN A product, wherein the expression of the 

genes in the amplified DNA product indicates the expression of the genes in the 
subject blood. 

In yet another embodiment of the present invention, there is provided a 
5 method for monitoring a course of a therapeutic treatment in an individual, 
comprising the steps of: a) obtaining a blood sample from the individual; b) extracting 
RNA from the blood sample; c) amplifying the RNA; d) generating expressed 
sequence tags (ESTs) from the amplified RNA product; e) detecting expression of 
genes in the ESTs, wherein the expression of the genes is associated with the effect of 
10 the therapeutic treatment; and f) repeating steps a)-e), wherein the course of the 
therapeutic treatment is monitored by detecting the change of expression of the genes 
in the ESTs. Such a method may also be used for monitoring the onset of overt 
symptoms of a disease, wherein the expression of the genes is associated with the 
onset of the symptoms. Preferably, the amplification is performed by RT-PCR, and 
15 the change of the expression of the genes in the ESTs is monitored by sequencing the 
ESTs and comparing the resulting sequences at various time points; or by performing 
single nucleotide polymorphism analysis and detecting the variation of a single 
nucleotide in the ESTs at various time points. 

In still yet another embodiment of the present invention, there is 
20 provided a method for diagnosing a disease in a test subject, comprising the steps of: 
a) generating a cDNA library for the disease from a whole blood sample from a 
normal subject; b) generating expressed sequence tag (EST) profile from the normal 
subject cDNA library; c) generating a cDNA library for the disease from a whole 
blood sample from a test subject; d) generating EST profile from the test subject 
25 cDNA library; and e) comparing the test subject EST profile to the normal subject 
EST profile, wherein if the test subject EST profile differs from the normal subject 
EST profile, the test subject might be diagnosed with the disease. 
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In still yet another embodiment of the present invention, there is 
provided a kit for diagnosing, prognosing or predicting a disease, comprising: a) gene- 
specific primers; wherein the primers are designed in such a way that their sequences 
contain the opposing ends of two adjacent exons for the specific gene with the intron 
sequence excluded; and b) a carrier, wherein the carrier immobilizes the primer(s). 
Preferably, the gene-specific primers are selected from the group consisting of insulin- 
specific primers, atrial natriuretic factor-specific primers, zinc finger protein gene- 
specific primers, beta-myosin heavy chain gene-specific primers, amyloid precurser 
protein gene-specific primers, and adenomatous polyposis-coli protein gene-specific 
primers. Further preferably, the gene-specific primers are selected from the group 
consisting of SEQ ID Nos. 1 and 2; and SEQ ID Nos. 5 and 6. Such a kit may be 
applied to a test subject whole blood sample to diagnose, prognose or predict a disease 
by detecting the quantitative expression levels of specific genes associated with the " 
disease in the test subject and then comparing to the levels of same genes expressed in 
a normal subject. Such a kit may also be used for monitoring a course of therapeutic 
treatment or monitoring the onset of overt symptoms of a disease. 

In yet another embodiment of the present invention, there is provided a 
kit for diagnosing, prognosing or predicting a disease, comprising: a) probes derived 
from a whole blood sample for a specific disease; and b) a carrier, wherein the carrier 
immobilizes the probes. Such a kit may be applied to a test subject whole blood 
sample to diagnose, prognose or predict a disease by detecting the quantitative 
expression levels of specific genes associated with the disease in the test subject and 
then comparing to the levels of same genes expressed in a normal subject. Such a kit 
may also be used for monitoring a course of therapeutic treatment or monitoring the 
onset of overt symptoms of a disease. 

Furthermore, the present invention provides a cDNA library specific 
for a disease, wherein the cDNA library is generated from whole blood samples. 
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The following examples are given for the purpose of illustrating 

various embodiments of the invention and are not meant to limit the present invention 
in any fashion. 



5 EXAMPLE 1 

Construction of a cDNA library 

RNA extracted from human tissues (including fetal heart, adult heart, 
liver, brain, prostate gland and whole blood) were used to construct unidirectional 

10 cDNA libraries. The first mammalian heart cDNA library was constructed as early as 
1982. Since then, the methodology has been revised and optimal conditions have 
been developed for construction of human heart and hematopoietic progenitor cDNA 
libraries (Liew et ai 9 1984; Liew 1993, Claudio et al, 1998). Most of the novel genes 
which were identified by sequence annotation can now be obtained as full length 

1 5 transcripts. 

EXAMPLE 2 



Catalogue of blood cell ESTs 
20 Random partial sequencing of expressed sequence tags (ESTs) of 

cDNA clones from the blood cell library was carried out to establish an EST database 
of blood. The known genes as derived from the ESTs were categorized into seven 
major cellular functions (Hwang, Dempsey et aL, 1997). 
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EXAMPLE 3 

Differential screening of cDNA library 
5 cDNA probes generated from transcripts of each tissue were used to 

hybridize the blood cell cDNA clones (Liew et al., 1997). The "positive" signals 

32 

which were hybridized with P-labelled cDNA probes were defined as genes which 
shared identity with blood and respective tissues. The "negative" spots which were 

32 

not exposed to P-labelled cDNA probes were considered to be blood-cell-enriched or 
10 low frequency transcripts. 

EXAMPLE 4 

Reverse transcriptase-polymerase chain reaction fRT-PCIO assay 
15 RNA extracted from samples of human tissue was used for RT-PCR 

analysis (Jin et al 1990). Three pairs of forward and reverse primers were designed 
for human cardiac beta-myosin heavy chain gene (fiMyHC), amyloid precurser 
protein (APP) gene and adenomatous polyposis-coli protein (APC) gene. The PCR 
products were also subjected to automated DNA sequencing to verify the sequences as 
20 derived from the specific transcripts of blood. 

EXAMPLE 5 

Detection of tissue specific gene expression in human blood using RT-PCR 
25 The beta-myosin heavy chain gene (|$MyHC) transcript (mRNA) is 

known to be highly expressed in ventricles of the human heart. This sarcomeric 
protein is important for heart muscle contraction and its presence would not be 
expected in other non-muscle tissues and blood. In 1990, the gene for human cardiac 

13 
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pMyHC was completely sequenced (Liew et al. 1 990) and was comprised of * ixons 
and 42 introns. 

The method of reverse transcription polymerase chain reaction (RT- 
PCR) was used to determine whether this cardiac specific mRNA is also present in 
5 human blood. A pair of primers was designed; the forward primer (SEQ ID No. 3) 
was on the boundary of exons 21 and 22, and the reverse primer (SEQ ID No. 4) was 
on the boundary of exons 24 and 25. This region of mRNA is only present in PMyHC 
and is not found in the alpha-myosin heavy chain gene (aMyHC). 

A blood sample was first treated with lysing buffer and then undergone 
10 centrifuge. The resulting pellets were further processed with RT-PCR. RT-PCR was 
performed using the total blood cell RNA as a template. A nested PCR product was 
generated and used for sequencing. The sequencing results were subjected to BLAST 
and the identity of exons 21 to 25 was confirmed to be from PMyHC (Figure 1A). 

Using the same method just described, two other tissue specific genes - 
15 amyloid precursor protein (APP, forward primer, SEQ ID No. 7; reverse primer, SEQ 
ID No. 8) found in the brain and associated with Alzheimer's disease, and 
adenomatous polyposis coli protein (APC) found in the colon and rectum and 
associated with colorectal cancer (Groden et al. 1991; Santoro and Groden 1997) - 
were also detected in the RNA extracted from human blood (Figure IB). 



20 



EXAMPLE 6 



Multiple RT-PCR analysis on a drop of blood from a n ormal/diseased individual 

A drop of blood was extracted to obtain RNA to carry out quantitative 
25 RT-PCR analysis. Specific primers for the insulin gene were designed: forward 
primer (5'-GCCCTCTGGGGACCTGAC-3', SEQ ID No. 1) of exon 1 and reverse 
primer (5'-CCCACCTGCAGGTCCTCT-3'\ SEQ ID No. 2) of exons 1 and 2 of 
insulin gene. Such reverse primer was obtained by deleting the intron between the 
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exons 1 and 2. Blood samples of 4 normal subjects were assayed. It was found that 

the insulin gene is expressed in the blood and the quantitative expression of the 

insulin gene in a drop of blood is influenced by fasting and non-fasting states of 

normal healthy subjects (Figure 2). This very low level of expression of the insulin 

gene reflects the phenotypic status of a person and strongly suggests that there is a 

physiological and pathological role for its expression, contrary to the basal or 

illegitimate theory of transcription suggested by Chelly et al. (1989) and Kimoto 

(1998). 

Same quantitative RT-PCR analysis was performed using insulin 
specific primers on RNA samples extracted from a drop of blood from a normal 
healthy person, a person having late-onset diabetes (Type II) and a person having 
asymptomatic diabetes. It was found that the insulin gene is expressed differentially 
amongst subjects that are healthy, diagnosed as type II diabetic, and also in an 
asymptomatic preclinical patient (Figure 3). 

Similarly, specific primers for the atrial natriuretic factor (ANF) gene 
were designed (forward primer, SEQ ID No. 5; reverse primer, SEQ ID No. 6) and 
RT-PCR analysis was performed on a drop of blood. ANF is known to be highly 
expressed in heart tissue biopsies and in the plasma of heart failure patients. 
However, atrial natriuretic factor was observed to be expressed in the blood and the 
expression of the atrial natriuretic factor gene is significantly higher in the blood of 
patients with heart failure as compared to the blood of a normal control patient. 

Specific primers for the zinc finger protein gene (ZFP, forward primer, 
SEQ ID No. 9; reverse primer, SEQ ID No. 10) were also designed and RT-PCR 
analysis was performed on a drop of blood. ZFP is known to be high in heart tissue 
biopsies of cardiac hypertrophy and heart failure patients. In the present study, the 
expression of ZFP was observed in the blood as well as differential expression levels 
of ZFP amongst the normal, diabetic and asymptomatic preclinical subjects (Figure 
4); although neither of the non-normal subjects has been specifically diagnosed as 
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suffering from cardiac hypertrophy and/or heart failure, the higher expression levels 
of the ZFP gene in their blood may indicate that these subjects are headed in that 
general direction. 

It was hypothesized that a housekeeping gene such as glyceraldehyde 
5 dehydrogenase (GADH) which is required and highly expressed in all cells would not 
be differentially expressed in the blood of normal vs. disease subjects. This 
hypothesis was confirmed by RT-PCR using GADH specific primers (Figure 4). 
Thus, GADH is useful as an internal control. 

Standardized levels of insulin gene or ZFP gene expressed in a drop of 
10 blood were estimated using a housekeeping gene as an internal control relative to 
insulin or ZFP expressed (Figures 5 A & 5B). The levels of insulin gene expressed in 
each fractionated cell from whole blood were also standardized and shown in Figure 
5C 

15 EXAMPLE 7 



Human blood cell cDNA library 

In order to further substantiate the present invention, differential 
screening of the human blood cell cDNA library was conducted. cDNA probes 
20 derived from human blood, adult heart or brain were respectively hybridized to the 
human blood cDNA library clones. As shown in Figure 7, more than 95% of the 
"positively" identified clones are identical between the blood and other tissue 
samples. 

DNA sequencing of randomly selected clones from the human whole 
25 blood cell cDNA library was also performed. This allowed information regarding the 
cellular function of blood to be obtained concurrently with gene identification. More 
than 20,000 expressed sequence tags (ESTs) have been generated and characterized to 
date, 17.6% of which did not result in a statistically significant match to entries in the 
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GenBank databases and thus were designated as "Novel" ESTs. These results are 
summarized in Figure 7 together with the seven cellular functions related to percent 
distribution of known genes in blood and in the fetal heart. 

From 20,000 ESTs. 1,800 have been identified as known genes which 
may not all appear in the hemapoietic system. For example, the insulin gene and the 
atrial natriuretic factor gene have not been detected in these 20,000 ESTs but their 
transcripts were detected in a drop of blood, strongly suggesting that all transcripts of 
the human genome can be detected by performing RT-PCR analysis on a drop of 



blood. 



In addition, approximately 400 novel genes have been identified from 
the 20,000 ESTs characterized to date, and these will be subjected to full length 
sequencing and open reading frame alignment to reduce the actual number of novel 
ESTs prior to screening for disease markers. 

Analysis of the approximately 6,283 ESTs which have known matches 
in the GenBank databases revealed that this dataset represents over 1,800 unique 
genes. These genes have been catalogued into seven cellular functions. Comparisons 
of this set of unique genes with ESTs derived from human brain, heart, lung and 
kidney demonstrated a greater than 50% overlap in expression (Table 1). 



TABLE 1 



Overlap of figr.f» s Expressed j n Blood » 

lissues ; ESTs** Overlap in RlnoH 

brain 134,000 60% 

25 heart 65,000 59% 

lung 60,200 58% 
kidnev 32 ^nn 54% 
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* Estimated from limited known genes of about L800 as derived from the database of 
6,297 ESTs from human blood cell library. 

** Obtained from the National Centre of Biotechnology Information (NCBI), U.S.A. 



5 

EXAMPLE 8 

Blood cell ESTs 

The results from the differential screening clearly indicate that the 
10 transcripts expressed in the whole blood are reflective of genes expressed in all cells 
and tissues of the body. More than 95% of detectable spots were identical from two 
different tissues. The remaining 5% of spots may represent cell- or tissue-specific 
transcripts; however, results obtained from partial sequencing to generate ESTs of 
these clones revealed most of them not to be cell- or tissue-specific transcripts. 
15 Therefore, the negative spots are postulated to be reflective of low abundance 
transcripts in the tissue from which the cDNA probes were derived. 

An alternative approach that was employed to identify transcripts 
expressed at low levels is the large-scale generation of expressed sequence tags 
(ESTs). There is substantial evidence regarding the efficiency of this technology to 
20 detect previously characterized (known) and uncharacterized (unknown or novel) 
genes expressed in the cardiovascular system (Hwang & Dempsey et aL. 1997). In 
the present invention, 20,000 ESTs have been produced from a human blood cell 
cDNA library and resulted in the identification of approximately 1,800 unique known 
genes (Table 2) 

25 In the most recent GenBank release, analysis of more than 300,000 

ESTs in the database (dbESTs) generated more than 48,000 gene clusters which are 
thought to represent approximately 50% of the genes in the human genome. Only 
4,800 of the dbESTs are blood-derived. In the present invention, 20,000 ESTs have 
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been obtained to date from a human blood cDNA library, which provides the worlds 
most informative database with respect to blood cell transcripts. From the limited 
amount of information generated so far (i.e. 1.800 unique genes), it has already been 
determined that more than 50% of the transcripts are found in other cells or tissues of 
the human body (Table 2). Thus, it is expected that by increasing the number of ESTs 
generated, more genes will be identified that have an overlap in expression between 
the blood and other tissues. Furthermore, the transcripts for several genes which are 
known to have tissue-restricted patterns of expression (i.e. PMyHC, APP, APC, ANF. 
ZFP) have also been demonstrated to be present in blood. 

Most recently, a cDNA library of human hematopoietic progenitor 
stem cells has also been constructed. From the limited set of 1,000 ESTs, there are at 
least 200 known genes that are shared with other tissue related genes (Claudio et al. 
1998). 

Table 2 demonstrates the expression of known genes of specific tissues 
15 in blood cells. Previously, only the presence of "housekeeping" genes would have 
been expected. Additionally, the presence of at least 25 of the currently known 500 
genes corresponding to molecular drug targets was detected. These molecular drug 
targets are used in the treatment of a variety of diseases which involve inflammation, 
renal and cardiovascular function, neoplastic disease, immunomodulation and viral 
infection (Drews & Ryser, 1997). It is expected that additional novel ESTs will 
represent future molecular drug targets. 
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TABLE 2 

Comparison of 1.800 Unique Genes Identified in the Blood Cell cDNA Library to 
Genes Previously Identified in Specific Tissues 



Gene Identification 


NO. Of 

ESTs 


Accession 
No. 


Tissue Distribution 
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Br 


H 


K 


u 


Lu 
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+ 
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1 
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2 
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T 




+ 
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i 
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1 
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I 










+ 
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2 
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46kd mannose 6- 
phosphate receptor 
(MPR46) (low match) 
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2 
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+ 


+ 
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2 


M33384 




+ 


+ 




+ 






ADP-nbosylation factor 4 
(ARF4) 
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transporting, mitochondrial 
F1 complex, beta 
polypeptide (ATP5B) 
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5 


X74070 


+ 


+ 




+ 








basigin (bbCa) 


1 


L10240 




+ 












BC-2 


1 


AF042384 


B 




+ 


+ 
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b-ceu CCDIympHoma 6 
(zinc finger protein 51) 
(BCL6) 


i 


UU0115 
















B-ceii translocation gene 1 
antiproliferative (BTG) 


1 


X61123 






+ 










bULZ/adenovirus ETB 

19kD-interacting protein 2 
(BNIP2) 


1 


" U15173'- 


5 


+ 












bULZ/adenovirus ETB 
19kD-interacting protein 3- 
like (BNIP3L) 


2 


A (-067396 




+ 












DecJin i (coiieo-coil, 
myosin-like BCL2- 
interacting protein) 
(BECN1) 


1 


AK077301 


B 


■f 


-4- 










beta-1,2-N- 

acetylglucosaminyltransfer 
ase II (MGAT2) 


2 


U15T2B — 
















Deta-z-microglobulin (B2M) 


S3 


582257 


+ 








+ 




nigh in invasive 


Deta-hexosaminiaase alpha 
chain (HEXA) 

beta-tuoultn " 


1 

7 


M16411 
V00599 


+ 


+ 










prostate tumor 


oeta-tubuiin (non-exact 
76%) 

beta-tuouiin, pseudogene 
HTRCT 


1 
1 


AI-070361 

J00315 














hioh in manv libraries 


Diouniaase (B 1 Dl (non-eact 

62%) 


l 

1 


U03274 — 
















Diotmidase (B I Dl (non- 

exact 70%) 


1 


003273 — 
















biounioase (B 1 0) (non* 
exact, 56%) 
BIOIINIDASE 


i 


U03274 — 
















PRECURSOR 


i 


F43251 














V- 


Diphenyi nyoroiase-like 
(serine hydrolase) (BPHU 
bone marrow stromal cell 




X81372 
















antigen 1 (BST1) 


i 


U21878 
















pox-depenaent myc- 
interacting protein isoform 
BIN1-10(BIN1) 


1 


















pox-oepenaent myc- 
interacting protein isoform 

BIN1-10 (BIND ^norw»Yart 

64%) 

Drain myo4/ protein 


1 

i 


Al- 043900 

AI-UB3t)U5 




+ 


+ 










Dranched chain Keto acid 
dehydrogenase E1 f alpha 
polypeptide (maple syrup 
urine disease) (BCKDHA) 




273093 


1 


+ 






+ 
+ 






Bkuai associated protein- " 
1 (ubiquitin carboxy- 
terminal hydrolase) (BAP1) 
BKCA1,Rho7andvafJ 


1 


U87462 






+ 










genes, and ipf35 


1 


— L/8833 
















oreaKpoint cluster region 

protein, uterine leiomyoma, 
1 ; barrier to autointegration 
factor (BCRP1J 


2 


AI-044773 — 




+ 












Dreaxpoint cluster region 

protein, uterine leiomyoma. 
2 (BCKP2) 


2 


Al- 044 774 — 










+ 






oreast cancer anti-estrogen ~ 
resistance 3 (BCAR3) 
(non-exact 73%) 


1 


U92715 
















Dromodomairv containing 

?^ii n 6) 140kD (pere s rin > 

druton's " 


2 


M91585 




+ 












agammaglobulinemia i 
tyrosine kinase (Btk) 


1 


U 13424 
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ibrutorvs tyrosine Kinase 
l(BTK) 



"U75D2T 



Brutons tyrosine Kinase 
(BTK), alpha-D- 
galactosidase A (GLA), 
L44-like ribosomal protein 
|(L44L) and FTP3 (FTP3) 



U78U2/ 



IB54 



AF 108083 
Y09943 



|B1 K region clone ttp 
BTK region ctone ttp-3 

tai iwi /KiiHHinn uninHihi 



U7802/ 
U01923 



BOBS (budding unmnioitea 
by benzimidazoles 3, 
east) homolog (BUB3) 



AI-0S33(M 



ly< , 

butyrate response factor i 
(EGF-response factor 1) 
|(BRF1) 



X7906/ 



butyropnmn (BiM) 



butyroprtilin like receptor 



U90S43 
AB02062b.1 



teSG repeat containing 
|(CTG4A) 



U80744 



ICAGH32 



U8Q743 
M835St> 



calcium channel, voltage- 
dependent, L type, alpha 
IDsubunit (CACNA1D) 
I (low match) 



calcium/ calmodulin- 
dependent protein kinase 
(CaM Kinase) II gamma 
(CAMK2G) 



Af-069/Bi> 



j calcium/ caimoduiirv- 
dependent protein kinase 
[kinase (KIAA0787) 



AM012W 



calmodulin (=Mi93*n) 



CM 588/ 
M2/319 



I calmodulin i 
(phosphorylase kinase, 
delta) (CALM 1 ) 



cainexin (CANIX) 



M94859 



"B" 
T" 



calpain, large polypeptide 
|L1 (CAPN1) 



X0436B 



calpain, large polypeptide 
|L2 (CANP2) 



M232W 



calpain, small polypeptide 
|(CAPN4) 



X0410G 



calpasiatin (CAS I) 



luaipomn 2 



D16217 
DS3735 



calpomn2(CNN2) 



TJH3735" 



"57T" 



calponin 2 (CRFJZJ (low 
[score) 



D83735~ 



caiumenin (uALU) 

camk response element- 
| binding protein CRE-Bpa 
|(H GS165L15.1) 



AF-013/59 
L05912 



cAMP-oependent protein 
kinase type II (Ht31) 



M903BU 
AF009670 



canicular multispecitic 
organic anion transporter 
|(CMOAT2) 



(capping protein (actin 
filament) muscle Z-line, 
[alpha 1 (CAPZA1) 



U5SS3/ 



"BTT 



capping protein (aclin 
filament) muscle Z-line, 
| alpha 2 (CAPZA2) 



□D32BS 



capping protein (actin 
filament) muscle Z-line, 
[beta (CAPZB) 



U032/1 
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CUAA I /enhancer binding 
protein (C/EBP), alpha 
(CEBPA) 


3 


X87248 
















t " i * A ATionhanpAr hinriinn 

protein (C/EBP), delta 
(CEBPB) 


— - 


553165 
















CCAA T -box-binding 
transcription factor (CBF2) 


2 


M37197 


T lymphoma 














CCR5 receptor (CCH5) 
(non-exact?) 


1 


AF-0115W 
















CD14 antigen (CD14) 


11 


M86511 
















CD1B(=M95293) 


4 


X64071 
















CD1U antigen, c 
polypeptide (CD1C) 


2 


M2B827 
















uuz antigen (cytoplasmic 
taii)*Dinoing protein z 
(CD2BP2) 


1 


AF1M222 
















CD2 antigen (p50), sheep 
red blood cell receptor 


4 


-M 14352 








+ 








CD2 cytoplasmic talk 
bindina nrotein 1 fCD2BP1^ 


2 


AF03B602 
















CD20 antigen (CD20) 


1 


X12530 
















CU20 receptor (S7) 


1 


X07203 
















CD22 antigen (CD22) 


1 


U62631 


B 














CD24 signal transducer 


1 


M58664 

















CD33 antigen (gpt>7) 
(CD33) 


1 


M23197 
















CD33 antigen-like 2; OB 
bindina orotein-2 ICD33L21 
(non-exact, 68%) 


1 


U71383 
















CD33L2 (61% aa) 


1 


D86359 
















CD36 antigen (collagen 
type I receptor, 
thrombospondin receptor) 
(CD36) 


7 


M9839B 


T lymphoma 














UD37 antigen (CD37) 


5 


X14046 


+ 






+ 








CD38att 


1 


D84277 
















GD39 antigen (CD39) 


1 


US7967 




+ 






+ 






CU30 antigen, delta 
polypeptide (TTT3 complex) 
(CD3D) 


i 


X03934 








+ 








CD3E antigen, epsiion 
polypeptide (TiT3 complex) 

(UUot) 


1 


X03884 


+ 














CD3G antigen, gamma 
polypeptide (T7T3 complex) 
(CD3G) 


2 


X06026 


w 














CD3Z antigen, zeta 
polypeptide (TTT3 complex) 
(CD3Z) 


2 


J04132 


+ 






+ 








uua-zeta (clone pes NK1) 


1 


X55510 
















CD4 (low match) 


1 


S68043 
















UD4 antigen (p55) (CD4) 


4 


M12807 




+ 












antigen (nommg 
function and Indian blood 

group ©ysiem yy+u^**) 


b 


A.OO/ y*» 


VV 














CD48 antigen (B-ceu 
membrane protein) (CD48) 


3 


X06341 


+ 


+ 




+ 








CD53 antigen (CD53) 


10 


LH670 


+ 


+ 








+ 




CD53 antigen (CD53) (low 
match) 


1 


M60871 
















CD63 antigen (melanoma 1 
antigen) (CD63) 


3 


M59907 
















CD68 antigen (UD68) 


2 


S57235 




+ 


+ 











30 



BNSDOCID: <WO 0040749A2J_> 



WO 00/40749 



PCT/CA00/00005 




31 



BNSDOCID: <WO 0040749A2_I_> 



WO 00/40749 PCT/CAOO/00005 



ceroid-lipofuscinosis, 
neuronal 2. late infantile 
(Jansky-Bielschowsky 
disease) (ulnz) 


7 










•4- 




+ 1 


ugh in Done 


c-fgr (=MB38// 
nonreceptor protein- 
tyrosine kinase (fgr)) 


6 


X5220B 
















UCii-ia protein 


3 


AF1329b3.1 
















chaperon in containing 
TCP1 . subunit 3 (gamma) 
(CCT3) 


1 


X74B01 




+ 


+ 










chaperonin containing 
TCP1, subunit 4 (delta) 
(CCT4) 


1 


AF026291 
















chaperonin containing 
TCP1 , subunit 6A (zeta 1) 
(CCT6A) 


4 


L277UB 


B 


+ 












chaperonin containing 
TCP1 , subunit 7 (eta) 
(CCT7) 


4 


AF02B2U2 


B 














Chediak-Higashi syndrome 
1 (CHS1) 


1 


U6761b 


B, T 
lymphoma 


+ 


+ 




+ 






Chediak-Higashi syndrome 
1 (CHS1) (low score) 


1 


U6761b 
















chemokine (U-u motit) 
receptor 2 (CCR2) 


4 


U039Ub 
















chemokine (U-u motit) 
receptor 4 (CCR4) (low . 
match) (may contain 
repeat) 


i 


XB5740 
















chemokine (C-C motit) 




















chemokine (C-X3-C) 


t> 


U203S0 




+ 












chemokine (U-x-u motif), 

■■aaam^av a tit ***\r\\ tr^Yf^DAx 




M99293 


+ 






+ 








chitinase 3-iike 1 (cartilage 
|tycoprotein-39) (CHI3L1) 




MB092/ 




+ 












chitinase 3-like 2 (CHI3L2) 


z 


U49B3S 








+ 




+ 




chlonde channel 1 , 
skeletal muscle (CLCN1) 


1 


G182B0 
















chlonde channel 6 
(CLCN6) 


1 


D2B4/b 




+ 


+ 










Chlonde intracellular 
channel 1 (CUC1) 


1 


U9320b 


+ 




+ 


+ 




+ 




chondroitin sulfate 
proteoglycan 2 (versican) 
(CSPG2) 




X1599B 
















chondroitin sulfate, 
proteoglycan core protein 


2 


J02B14 






+ 










chromatin assembly factor 
1 p48 subunit (CAF-1 P48 
subunit) (retinoblastoma 
binding protein p48) 
(retinoblastoma-binding 
protein 4) (MS11 protein 
homolog) 


i 


Q0902B 
















chromodomain heiicase 
DNA binding protein 1 
(CHD1) 




AFOOSblB 
















chromodomain heiicase 
DNA binding protein 1-iike 
(CHD1L) 


1 


AF054177 
















chromodomain heiicase 
DNA binding protein 2 
(CHD2) 


1 


AF006514 




+ 


+ 










chromodomain heiicase 
DNA binding protein 3 
(CHD3) 


1 


AF006515 
















chromodomain heiicase 
DNA binding protein 4 
(CHD4) 


5 


X86691 




+ 




+ 




+ 
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reading frame 7 (C10RF7) 


1 


AFD54T76 
















transcript KIAA0493 


1 


AbUU/962 
















reading frame 1B 
(C170RF1B) 


i 


AJUUB1 12 


i 














chromosome 4 open 
reading frame 1 (C40RF1) 


1 


Af- 006621 










] + 




chromosome conaensation 
1-like (CHC1L) 




AK060219 














chromosome X open 
reading frame 5 (CXORF5) 


i 


Y15164 — 


5 — 


+ 












chromosome-associated 
polypeptide C(CAP-C) 

ag5 


2 

1 

3 


AH092564 

Ah 026944 
AhU26941 


b 










+ 




citrate syntnase {C5J 
class I major " 
histocompatibility antigen 
(HLA-Cw3) 


2 
2 


AFrt47n49 
U31372 


D 














class I major 

histocompatibility antigen 
(HLA-Cw3) (low match) 


i 


U31372 
















clathnn assemoiy protein 
lymphoid myeloid leukemia 
(CALM) 

clathnn heavy chain 


3 

1 


U45975 — 

XS5B75 


6 


+ 


+ 






+ 




clathnn, heavy polypeptide- 
like 2 (CLTCL?f 


i 


D21260 
















ciatnnn, light polypeptide — 
(Lea) (CLTA) (low match) 


1 


M20472 
















associated/assembly/adapt 
or protein, medium 1 
(CLAPM1) 


3 


U63475 




+ 


+ 






+ 




cleavage stimulation factor 
3' pre-RNA, subunit 2 64kD 
(CSTF2) (non-exact 82%) 


1 


















cleavage stimulation factor, 
3* pre-RNA, subunit 3, 
77kD (CSTF3) 
Clk3 


1 

1 


U1b/82 


B" 

b 


* 1 

+ i 


+ 










clone 2381 S (Hs.H2B*5J 

clone 24692 mRNA 
sequence 


1 
1 


U90916 

Ubtt378 


+ 


+ I 
+ j 


+ 
+ 






+ 
+ 




Clq/MBUSPA receptor 


1 


— U94333 
















austenn (complement lysis" " 
inhibitor, SP-40,40, 
sulfated glycoprotein 2. 
testosterone-repressed 
prostate message 2, 
apolipoprotein J) (CLU) 


1 


— M64722 


4- 


+ j 




+ 


+ 


+ 




UMK-siaiic acta transporter * 
(CMPST) 

CWRF35 


1 " 

3 


— D87959 

X55171 


R 


+ 












u-uiyu oncogene containing 
coxlll y 


1 


X54629 
















(thrombin) receptor (F2R) 


i 


M52424 






+ 










(proaccelerin, labile factor) 
(F5) 


1 


Ml 4335 




+ 




+ 


+ 






coagulation factor XIII a 
subunit 


3 


MTress — 
















coagulation factor XIII. A1 

polypeptide (F13A1) 


6 


Ml 4354 






+ 


+ 




+ 




coated vesicle membrane — 
protein (RNP24) 


i 


X92098 






+ 




+ 
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coatomer protein complex, 
subunit alpha (COPA) 


5 


U241US 


T 


+ 












Cotilin 1 (non-muscle) 
(CFL1) 




X95404 


+ 












nign in Tetai Drain 


cold inducible RNA-bmding 
protein (CIRBP) 


7 


D78134 






+ 






+ 




cold shock domain protein 
A (CSDA) 


3 


X9532b 
















collagen, type IX, alpha 2 
(COL9A2) 


3 


ARM 9406 


B 














colony stimulating factor i 
receptor, formerly 
McDonough feline sarcoma 
viral (v-fms) oncogene 
homolog (CSF1R) 




X03663 












+ 




colony stimulating factor 2 
receptor, beta, low-affinity 
(granulocyte-macrophage) 
(CSF2RB) 


5 


M59S41 
















colony stimulating factor 2 
receptor, beta, low-affinity 
(granulocyte-macrophage) 
(CSF2RB) (low match) 


1 


M59S41 
















colony stimulating factor 3 
receptor (granulocyte) 
(CSF3R) 


i6 


X55720 
















complement component 5 
receptor 1 (C5a ligand) 
(C5R1) 


1 


M6250S 


L 














conserved gene amplified 
in osteosarcoma (OS4) 


2 


AHXUIbU 








+ 








COP9 (constitutive 

nhntftmnmhnnpnir 

\Jl iwiwi 1 Ivy 1 \Ji Iw^ci HW| 

Arabidopsis, homolog) 
subunit 3 (COPS3) 


2 


AF03164/ 
















C0P9 homolog (HCOP9) 


2 


U51205 


E3 






+ 




+ 




COPll protein, homolog of 
s. cerevisiae SEC23p 
(SEC23A) 


A 


X970W 




+ 












copine 1 (CPNfci) 


2 


U8324o 


D 




4. 










copine I (CPNfel) (low 
score) 


1 


U 0O240 
















coproporphynnogen 
oxidase (coproporphyria, 
harderoporphyria) (CPO) 


i 


D16G11 






+ 




+ 


+ 




core-binding factor, beta 
subunit (CBFB) 


1 


L2029& 
















coronin 


22i 




T, W 














coronin (low match) 


1 


j U34t>yU 
















coronin (non-exact, 71%) 


1 


XS9109 
















cot (cancer Osaka thyroid) 
oncogene (COT) 


1 


D14497 


+ 




+ 










cryptochrome 1 
(photolyase-like) (CRY1) 


1 


D8466/ 
















Uiu (carboxy-terminal 
domain, RNA polymerase 
ll t polypeptide A) 
phosphatase, subunit 1 
(CTDP1) 


1 


Af-0B12H/ 




+ 


+ 


+ 








C-terminal binding protein 
1 (CTBP1) 


i 




a 
o 














Oterminal binding protein 
2 (CTBP2) 


2 


AF01650/ 




+ 






+ 






CUG tnpiet repeat, RNA- 
binding protein 1 
(CUGBP1) 


3 


U632U9 




+ 


+ 


+ 




+ 




culhn 1 (CUL1) 


3 


U580B7 




+ 


+ 


+ 




+ 




cullin 3 (CUL3) 


2 


U580B9 




+ 


+ 










cut (UrosophilaHike 1 
(CCAAT displacement 
protein) (CUTL1) 


1 


M74099 


b 


+ 
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cyd.n U2 (C(JNL)2) 

cyciin d3 (CC*ml>3) 


2 

5 


1 U13639 
" M92287 


B.T ~ 
lymphoma 














cyciin t$i (UNNCji) 
cyciin 1 


1 

3 


Li/8341 
D503T0 


b 

a 

D 


+ 












cyciin I2<CNNT2) 


1 


AI-048732 


B t T 
lymphoma 


& 












(CDK2) 


1 


X62Q71 
















inhibitor (p27Kip1) 


1 


S7555B 
















cyciin-depenoent Kinase 
inhibitor 1 A (p21 t Cip1) 
(CDKN1A) 


2 


557388 
















CYP2137-CYP2D6 
intergenic region (partial) 


1 


X90926 
















cystatin B (stetin B) (CS1B) 


1 ' 


C0335B — 






+ 




+ 


+ 




cysteine and glycine-nch 
protein 3 (cardiac LIM 
protein) (CSRP3) 


5 


L54057 
















cytidine aeaminase (CDA) 
cytochrome b 


2 
1 


L27943 
















cytochrome b(CY IB) 
(isolate Aus5) 


1 


AI-04251B 
















cytochrome b(-245) beta 
chain N-terminal region (X- 
iinked granulomatous 
disease gene) 


2 


XU5555 
















cytochrome b~245, beta 
polypeptide (chronic 
granulomatous disease) 
(CYBB) 


2 




+ 






+ 








cytochrome C 


1 


HUUU01 
















subunit IV (COX4) 


1 


U90915 


l 


+ 


+ 










cytochrome c oxidase 
subunit Vb (COX5B) 


2 


— M59250 — 
















cytochrome c oxidase 
subunit Vll-related protein 
(COX7RP) 


6 


AB007618 


■f 


* 












cytokine suppressive anti- 
inflammatory drug binding 
protein 1 (p38 MAP kinase) 
(CSBP1) 


1 


135263 


lympnocyte 


+ 












Cytoplasmic 
antiproteinase=38 kda 

intfAfjalll llor carina 

proteinase inhibitor 


1 


S69272 






+ 










cytotoxic granule- 
associated RNA-binding 
protein p40-TIA-1 

U123 (U123) 

U2=2 


1 

1 
1 


S70114 

U14878 
At-019226 


+ 


+ 












U38 

damage-specitic DNA 

binding protein 1 (127kD) 
(DDB1) 

UCh i (low match) 


1 

2 

i - ■ 


— X/4802 " 
— A iMnstw; — 






+ 






+ 




utAU/H (Asp-Ulu-Ala- 

Asp/His) box binding 
protein 1 (DDXBP1) 


i 


U/8524 




+ 




+ 


+ 


+ 




UkALWH (Asp-Ulu-Ala- 

Asp/His) box polypeptide 
(72KD) (P72) 


2 


— 059321 


i 




+ 










UkALWH (Asp-Glu-Ala- 

Asp/His) box polypeptide 1 


1 


X70549 




+ 


+ 






+ 
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DEAD/H (ASD-CilU-Ala- 

Asp/His) box polypeptide 
15(DDX15) 


2 


AB001H3fc> 
















DEAD/H (Asp-Glu-Ala- 
Asp/His) box polypeptide 
16 (DDX16) 


2 


AB011149 








+ 




+ 




DEAD/H (Asp-Glu-Ala- 
Asp/His) box polypeptide 3 
(DDX3) 


3 


U50553 
















DEAD/H (Asp-Glu-Ala- 
Asp/His) box polypeptide 5 
(RNA helicase, 68kD) 
(DDX5) 


3/ 


XI 5729 
















DEAD/H (Asp-Ciiu-Ala- 
Asp/His) box polypeptide 5 
(RNA helicase. 68kD) 
(DDX5) (low match) 


1 


















DEAD/H (Asp-Glu-Ala- 
Asp/His) box polypeptide 6 
(RNA helicase, 54kD) 
(DDX6) 


2 


D17532 




+ 












DtAD/H (ASD-Cilu-Ala- 

Asp/His) box polypeptide 8 
(RNA helicase, 54kD) 
(DDX8) 


i 


D504U/ 






+ 






• 




DEAD/H (Asp-Glu-Ala- 
Asp/His) box polypeptide 9 
(RNA helicase A. nuclear 
DNA helicase II; 
leukophysin) (DDX9) 


3 


L13848 


+ 














DEAD/H (Asp-Glu-Ala- 
Asp/His) box polypeptide, 
Y chromosome (DBY) 


1 






+ 


+ 










Death associated protein 3 
(DAP3) 


2 


XS3544 






+ 




+ 


+ 




death effector domain- 
containing protein (DEDD) 


-\ 


AF083235 












4* 




death-associated protein 6 


2 


AF039136 




+ 








+ 




dedicator of cyto-kmests 2 
(DOCK2) 


4 


DS6964 


+ 














defender against cell death 
1 (DAD1) 


1 


U 15007 










4. 


4. 




Detensin, alpha 1 , myeloid- 
related sequence (DEFA1) 


4 


L 1209U 








4. 


4. 






DcK gene (D6S231 c) 


i 




P 

D 














delta sleep induang 

peptide, immunoreactor 

/r\ciDi\ 
(UolPI; 


4 


Z50781 




+ 


+ 






+ 




dendntic cell protein 
(GA17) 


3 


AF084603 


+ 


+ 


+ 






+ 




deoxycytidine kinase 
(DCK) 


1 


MB0fa2/ 
















deoxynbonuciease if, 
lysosomal (DNASE2) 


3 


AB004S/4 
















DGS-I 


2 


L77580 1 




+ 












diacyigiycerol kinase 


o 


















diacyigiycerol kinase alpha 
(DAGK1) (clone 24) 


3 


Ah064771 




+ 












diacyigiycerol kinase alpha 
(DAGK1) (done 24) (low 
match) 


l 


AF054771 
















diaphanous (Drosophila, 
homolog) 1 (DIAPH1) 


1 


AJ-05178Z 


B. monocyte 
stimulated 


+ 








+ 




diapnorase (NADH) 
(cytochrome b-5 reductase) 
(DIA1) 


1 


Y09501 


+ 


+ 


+ 




+ 






differentiated bmbryo 
Chondrocyte expressed 
gene 1 (DEC1) 


1 


AB004066 




+ 






+ 


+ 
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lamerentiated I 



_ . _ — i fcmbryo 

Chondrocyte expressed 
Igene 1 (DEC1) (low match) 



PCT/CAOO/00005 



AB004056 



CP20 



L23415 



UiGeorge syndrome cntical 
region gene 2 (DGCR2) 
Idihydrohpoamide ~~ 



X84076 
TO36ZD 



dehydrogenase (E3 
component of pyruvate 
dehydrogenase complex, 
2-oxo-glutarate complex, 
branched chain keto acid 
dehydrogenase complex) 
|(DLD) 



ace tyltransf erase (E2 
component of pyruvate 
dehydrogenase complex) 
| (PLAT) 



Y00978 



dihyaropynmiainase-iike 2 
[(PPYSL2) 



diptnena toxin resistance 
protein required for 
diphthamide biosynthesis 
(Saccharomyces)-like 2 
(PPH2L2) 



V1US71 
AhU530Q3 



aismtegnn-protease (non- 
exact 72%) 

uj-i protein 



V 13323 



2 



AI-021819 



UNA <cytosme-5->- 
methy (transferase 1 
[(PNMT1) 



AJ005821 



X63692 



una fragmentation factor, 
40 kP, beta subunit (PFFB) 
Dim a tragmentation 



I activated 
lymphoma 



Af-064019 
U91985 



i tactor" 

45 kP, alpha subunit 

(PFFA) 

UNA mismatch repair 



p rotein (hMLHD 
UNa segment on 



U1 7 840 



chromosome X (unique) 
j> 48 expressed sequence 
una segment, single copy 
probe LNS-CAI/LNS-CAII 
((deleted in polyposis 
i(P 5S346) 

DwA-oamage-induable 



MB4241 



M/354 7 



transcript 1 (PPIT1) (low 
match) 
I una J | 



L24498 



i protein 
Una J protein 



AJ0U1309 
"AJ001309 



ntgn in many iibranes I 



docking protein 2, 5BRD 
(POK2) 
[35ficfiyF" 



AHU34970 



dtphosphooligosaccharide- 
protein glycosyltransf erase 
l(PPOST) 



D89D5D 



activated I cell 



aoucnyt-pnosphate 
I mannosyltransferase 
polypeptide 1, catalytic 
[subunit (PPM1) 



D8BTSB 



i activated 



down-reguiated by 

activation (immunoglobulin 
superfamily) (PQRA) 

down-regutated in 

[adenoma PRA (low match) 
iu-iype cyclin-interacting — 
[protein 1 (PIP1) 



AJ223183 
H4U8 7 9 



AhUB2559 
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dual specmaty 
phosphatase 1 (DUSP1) 


4 


X6S277 










■f 




dual specificity 
phosphatase 11 (RNA/RNP 
complex 1 -interacting) 
(dusp11) 


1 


AF023917 






+ 






+ 




dual speciticity 
phosphatase 3 (vaccinia 
virus phosphatase VH1- 
related) (DUSP3) 


1 


L05147 






+ 










dual specificity 
jnospnaias© o \uuoro) 


6 


X93920 
















dynactin i (pi 50, Glued 
(Drosophila) homotog) 
(DYTN1) 


3 


X98S01 
















dynactin 1 (pi 50, Glued 
(Drosophila) homolog) 
(DYTN1) (low match) 


i 


X98B01 


B 














dynamin 2 (DNM2) 




L369B3 
















dynamitjn (dynactin 
complex 50 kD subunit) 
(DCTN-50) (non-exact 
88%) 


i 


U50733 
















dyne in, axonemai, heavy 
polypeptide 17-like (non- 
exact. 57%aa) 


i 


X99947 
















dynein, cytoplasmic, light 
intermediate polypeptide 2 
(DNCLI2) 


1 


AF035B12 


B 


+ 


+ 






+ 




dynein, cytoplasmic, light 
iniermeaiate poiypepuoe ^ 
(DNCLI2) (non-exact, 69%) 


1 


AF035812 
















dyskeratosis congenita 1 , 
oysxenn (utsu i) 


1 


U59151 


B 


+ 






+ 






dystonia 1 , torsion 
(autosomal dominant) 
(DYT1) 


1 


" AF007871 




+ 








+ 




dystrobrevin, beta (DTNB) 


i 


Ah 022/28 
















dystrophia myotonica- 
containing WD repeat motif 
(DMWD) 


1 


11926/ 




+ 


+ 




+ 


+ 




dystrophia myotonica- 
protein kinase (DMPK) 


1 


L08835 


+ 


+ 


+ 






+ 




dystrophin (muscular 
dystrophy, Duchenne and 
Becker types) (DMD) (low 
match, 59%aa) 




X14298 
















cl B-55kDa-associated 
protein 


1 


AJ007MJ9 


W 


+ 


+ 




+ 






t2h transcnption tactor 3 
(E2F3) 


2 


D3B55U 




+ 




+ 




+ 




t2h transcription tactor 4, 
p107/p130-binding (E2F4) 


1 


X8609S 


B 


+ 






+ 






E2F transcnption tactor 5, 
p130-binding (E2F5) 




U15M2 


+ 


+ 








+ 




fe74-like tactor 1 (ets 
domain transcription factor) 
(ELF1) 


1 


M82882 


B 














E74-like factor 4 (ets 
domain transcription factor) 
(ELF4) 


3 


U3264b 




+ 


+ 






+ 




E74-like factor 4 (ets 
domain transcription factor) 
(cLr4) (non-exact, /ivo) 


1 


U32B46 
















early development 
regulator 2 (homolog of 
polyhomeotic 2) (EDR2) 


4 


U89278 


+ 


+ 


+ 


+ 




+ 




EBV induced G-protein 
coupled receptor (EBI2) 




L0817'/ 
















ecotropic viral integration 
site 2B (EV12B) 


3 


M60B30 




+ 




+ 
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ectin, gaiactoside-binding. 
soluble, 1 (galectin 1) 
(LGALS1) 


1 


J04455 — 
















j 


bGF-iike-domain, multiple 
4 (EGFL4) 


i 


ABO 11541 


















elF-2-assoaated p67 
homolog 




U13261 


b 


+ 














elastin ^supra valvular aortic 
stenosis. Williams-Beuren 
syndrome) (ELN) (low 
match) 


: 1 


M24782 


















eiav-type KNA-omding 
protein (ETR-3) 




U69545 


















electron-transfer- ~ 
navoproiein, aipna 
polypeptide (gtutaric 

aciduria tl\ /hTCA\ 


2 


J 04058 


















bL^j, 1 1 s-domain protein 
(SRF accessory protein 2) 
(ELK3) 


2 


236715 " 






+ 












elongation factor 1-beta 


1 


L26404 — 














elongation factor Ts 
(mitochondrial protein) 


1 


AM 10399 
















elongation factor Tu- 
nuclear encoded 

■ I ll lULil IUI (Ui tal 


1 


X84694 — 
















eMDC II protein 


1 


AJ242015.1 
















emsl sequence (mammary 
tumor and squamous cell 
carcinoma-associated 
(p80/85 src substrate) 
(EMS1) 


1 






+ 


+ 










endogenous retroviral 
element HC2 
enaosuitme alpha (bNSA) 


1 
1 


Z70654 — 
— XSSSDB — 


T 














endothelial differentiation, 
sphingolipid G-protein- 
coupled receptor, 1 (EDG1) 


2 


M31210 






+ 










endothelial differentiation, 
spningoiipia o-protein- 
coupled receptor, 1 (EDG1) 

(Inuu matrh ACQ/ \ 
l»ww iTialcn DO /o ) 


1 


M31210 
















endothelial monocyte- 
activating polypeptide 
(EMAPII) 


1 


U10TT7 — 








+ 








enoiase 1, (alpha) (bN01) 


12 


M 14328 — 




+ 


+ 




+ 


+ 




enoiase T, (gamma, 
neuronal) (EN02) 


1 


— X51956 


















1 


U2S437 
















enoyi coenzyme A 
hydratase 1, peroxisomal 
(ECH1) 




U16S50 
















enoyi coenzyme A 
hydratase. short chain, 1, 
mitochondrial (ECHS1) 
fcMOYL-COA ' 


1 


U139U0 


+ 






+ 


+ 


+ 




HYDRATASE. 
MITOCHONDRIAL 
PRECURSOR (SHORT 
CHAIN ENOYL-COA 
HYDRATASE* fSCPH\ 
(ENOYL-COA 
HYDRATASE 1) (low 
match, non-exact 56%) 


1 


P30084 
















epidermal growth factor 
receptor pathway substrate 
15(EPS15) 


2 


U07707 




+ 




+ 
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EPIDIDYMAL 
SECRETORY PROTEIN 
E1 PRECURSOR (EPI-1) 
(HE1) (EPIDIDYMAL 
SECRETORY PROTEIN 
14.6) (ESP14.6) 


2 


















epithelial membrane 
protein 3 (EM[P3) 


1 


U8794/ " 








+ 








Epoxide hydrolase 1 , 
microsomal (xenobiotic) 

/CDUY1\ 
(trnAl ) 

ERCC2 (=L4/234) 


1 

1 

3 


C2S7BB 

X52221 
U0/8U2 




+ 




+ 




+ ' 1 


♦ only 
nigh in gall bladder 


ERF-2 

ERp28 protein 
erytnrocyte memorane 

erythroieukemic ceils K562 


1 

■i 

z 


X94910 
M8163i> 

L25343 












+ 




=S1 (Hs.1Byb09) 
estrogen receptor-related 
protein (hcRKai) 


2 i 
1 


— U24165 

L384H/ 
















ES I s, Highly similar to 

ADENYLOSUCCINATE 

SYNTHETASE 


1 


— X65503 — 


B. I 


+ 


+ 










ES 1 s, Moderately similar to 
cysteine-rich fibroblast 
qrowth factor receptor 
- 1 hindina factor 1 (bfcih l ) 


1 
1 


U28811 
U931B1 




+ 


+ 


+ 




+ 




ets domain protein kkl- 

eukaryotic translation 
elongation factor 1 alpha 1 
(EEF1A1) 


1 


— U 15655 — 
— X0355B — 


+ 


+ 


+ 
+ 


+ 




+ 




eukaryotic translation 
elongation factor 1 alpha 1 
(EEF1A1) (low match) 


1 


— X03558 — 
















eukaryotic translation 
elongation factor 1 alpha 1 
(EEF1A1) (low match) 


1 


X0355B 
















eukaryotic translation 
elongation factor 1 beta 2 
(EEF1B2) 


& 


X6U4»y 


+ 




+ 






+ 




eukaryotic translation 
elongation factor 1 delta 
(guanine nucleotide 
exchange protein) (EEF1D) 


1 


Z2150/ 


+ 


+ 


+ 




+ 






eukaryotic translation 
elongation factor 1 gamma 
(EEF1G) 


31 


Z11b31 
















eukaryotic translation 
elongation factor 2 (EEF2) 


■<L 


X51466 
















eukaryotic translation 
initiation factor 2, subunit 1 
(alpha, 35kD) (E1F2S1) 


1 


J0264b 
















eukaryotic translation 
initiation factor 2, subunit 2 
(beta. 38kD ) (EIF2S2) 


1 


M29536 
















eukaryotic translation 
initiation factor 2, subunit 3 
(gamma, 52kD) (EIF2S3) 


3 


L191S1 






+ 










eukaryotic translation 
initiation factor 3. subunit 
10 (theta. 150/170kD) 
(EIF3S10) 


2 


■- U78311 
















eukaryotic translation 
initiation tacior o, suounii z 
(beta. 36kD) (EIF3S2) 


3 


U36764 




+ 




+ 


+ 




" high in white 51553 
cells 


eukaryotic translation 
initiation factor 3, subunit 3 
(gamma, 40kD) (EIF3S3) 


6 


UWbba 


+ 






+ 




+ 


' high in spleen 


eukaryotic translation 
initiation factor 3, subunit 4 
(delta, 44kD) (EIF3S4) 


9 


AP020833 




+ 
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initiation factor 3. subunrt 6 
(48kD) (EIF3S6) 


4 


* U94175 






+ 


■f 






high in bladder 


initiation factor 3, subunit 6 
(EIF3S6) 

SuRaryoSc translation 


1 


□62952 














Highly represented 
(1.4833 pet) in library 
36 human gall 
bladder 


initiation factor 3, subunit 7 
(zeta, 66/67kD) (EIF3S7^ 


3 


053555— 


+ 














euKaryottc translation 
initiation factor 3, subunit 8 
110KD (EIF3S8) 


5 


U4S025 


+ 


-»- 






+ 




high in testis 


euKaryotic translation 
initiation factor 4 gamma. 1 
(EIF4G) 

eukaryotic translation 


1 


AhO-12088 
















initiation factor 4 gamma, 1 
(EIF4G) flow match ^ 
euKaryotic translation 


1 


AI-U12088 
















initiation factor 4 gamma 1 
(EIF4G1) 

euKaryotic translation 


2 


012686 — 
















initiation factor 4 gamma 2 
(EIF4G2) 


b 


U/3824 




+ 


+ 




+ 


+ 




euKaryotic translation 
initiation factor 4 gamma, 2 
(EIFG2) 


2 


U761H " 




+ 


+ 






+ 




euKaryotic translation : 
initiation factor aa icrtfnrm 
1 (EIF4A1) 


75 


U13748 — 
















initiation factor 4A, isoform 
2 (EIF4A2) 


1 1 


U3Q655 












-t- 




initiation factor 4B (EIF4B) 


1 o 


Abb 733 
















initiation factor 4E (EIF4E) 
bukarvotic translation 


1 


P06730 
















initiation factor 4E binding 
protein 2 (EIF4EBP2) 


»3 
O 


L35D56 


1. b 








+ 






euKaryouc translation 
initiation factor 4H (EIF4H) 
euKaryotic translation 




GT3D5B 
















initiation factor 5 (EIF5) 


2 


U49436 








+ 








euKaryotic translation 

termination factor 1 fETFn 
fcV12 protein 


2 

i 


U90176 

M&5266 


+ 


+ 


+ 


+ 








EwTna Sarcoma breaknmnf 

region 1 (EWSR1) 
tWS/l-LI1 activated 


r 

l 


X66899 




+ 


+ 










transcript 2 homolog (EAT- 
bWi>-b1A-l- chimenc 


■z 


AK020264 
















protein 


1 


— 035622 
















complementing rodent 
repair deficiency, 
complementation group 1 
(includes overlapping 
antisense sequence) 
(ERCC1) ' 


1 


M2S650 


+ 






+ 








excision repair cross- " 

COmDif*mpntinn rnHAnt 
vwi i ipm i ici ill! IU 'UUcm 

repair deficiency, 
complementation group 5 
(xeroderma pigmentosum, 
complementation group G 
(Cockayne syndrome)) 
(ERCC5) 


1 


XB9978 








+ 




+ 




exostoses (multiple)-like 3 " 
(EXTL3) 

FT1 


1 
1 


AKU01690 

X/7744 




+ 


+ 
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pi-ai Kase beta subunit 
(F-1 beta) 


2 


XCJ3bby 
















Fanconi anaemia group A 


2 


28309b 
















Fanconi anemia, 
complementation group A 
(FANCA) 


1 


X99226 




+ 












tar upstream element 
(FUSE) binding protein 1 
(FUBP1) 


2 


U05040 
















tamesyi diphosphate 

synthase (famesyl 

pyrophosphate 

synthetase.dimethylallyltra 

nstransferase, 

geranyttranstransferase) 

(FDPS) 


i 


J05262 
















farnesyl-diphosphate 
famesyttransferase 1 
(FDFT1) 


2 


X69141 




+ 




+ 


+ 






famesyttransferase, caax 
box beta (FNTB) 


2 


LOOBlib 
















Pas ngand (gene and 
promoter region) 


1 


A(-044bU3 
















Pas-ligand associated 
factor 1 


1 


U706B/ 
















fatty-acid-Coenzyme A 
ligase, long-chain 1 
(FACL1) 


4 


U10040 






+ 


+ 




+ 




PC fragment of igA, 
receptor for (FCAR) 


" 1 


X54150 
















Fc fragment of igE, hign 
affinity I, receptor for; 
gamma polypeptide 
(FCER1G) 


— 1 


M3319S 




+ 


+ 


+ 




* 




PC fragment of igt, low 
affinity II, receptor for 
(CD23A) (FCER2) 


2 


X04772 


+ 














PC fragment of igG, low 
affinity Ha, receptor for 
(CD32) 


6 


M31932 




+ 




+ 


+ 






Pc fragment of igG, low 
affinity ila, receptor for 
(CD32) (FCGR2A) 


1 


X62572 






+ 










PC fragment of ig<j>, low 
affinity Ilia, receptor for 
(CD16) (FCGR3A) 


34 


X07934 




+ 




+ 




+ 




Pc fragment of IgG, 
receptor, transporter, alpha 
(FCGRT) 


3 


U122bb 




+ 




+ 


+ 


+ 


high in many iioranes 


totgr 


l 


Z139S3 
















Pogamma-receptorillB 
(FCGR3B) 


2 


M9074b 
















feline sarcoma (Snyder- 
Theilen) viral (v- 
fes)/Fujinami avian 
sarcoma (PRCII) viral (v- 
fps) oncogene 
homolog(FES) c-fes/fps) 


3 


X0S292 
















female sterile homeotic- 
reiated gene 1 (mouse 
homolog) (FSRG1) 


2 


X9S6/U 




+ 




+ 




+ 




ferritin L-cham 


5 


Y091HB 
















ferritin, heavy polypeptide 1 
(FTH1) 


4 


M1114© 




+ 


+ 


+ 


+ 






fertilin alpha pseudogene 


1 


Y09232 
















tetai Alzheimer antigen 
(FALZ) 


2 


U0523/ 




+ 












fetal Ig heavy chain 
variable region 


1 


M34024 
















fibnllann (f-BL) 


1 


X56597 








+ 


+ 


+ 




fibnnogen-like protein 2 
(T49) 


3 


Z36531 








+ 









BNSDOCID <WO. 
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WO 00/40749 



monoblast growth factor 
receptor 2 (bacteria- 
expressed kinase, 
keratinocyte growth factor 
receptor, craniofacial 
dysostosis 1. Crouzon 
syndrome) syndrome, 
Pfeiffer syndrome, 
[Jackson-Weiss) (FGFR2) 



PCT/CA00/00005 



In con n (coltagen/rionnogen 
domain-containing) 1 
|(FCN1) 



M3571S 



D83920 



binding protein-280) 
(FLNA) 



X53416 



binding protein-278) 
|(FLNB) 



hinkei-diskis-Keiiiy munne 
sarcoma virus (FBR-MuSV) 
ubiquitously expressed (fox 
derived); ribosoma! protein 
|S30(FAU) 



Ar-043045 
XBi>923 



Higniy represented in 
intraepithelial 
neoplasia and 
invasive prostate 
tumor 



hK506-binaing protein 1A 

K12kD) (FKBP1A) 

hK505-binaing protein IB 



T 



M8U199 
M34539 



1(12.6 kD) (FKBP1B) 



hK506-binaing protein 5 
j(FKBP5) 



"M92423 



Migntiess I (Urosophila) 
homolog (FLH) 



Migntiess I (Urosophila) 
|hLN°ffihi^^ ma tch) 



U/1321 



UB0184 



U BO 154 
AB007447 



rotate receptor 2 (fetal) 
|(FOLR2) 



Mo'0922 



roncnead (Urosophila) 
homolog 

(rhabdomyosarcoma) like 1 
'(FKHRL1) 



Ah 000380 
Ah 032886 



hormyi peptide receptor 1 
1(FPR1) 



rormyi peptide receptor-like 
1 (FPRL1) 



M60627 
MB4552 



rormyi peptide receptor-like 
|1(FPRL1) (low score) 
Tragiie x mental retardation 
1 (FMR1) 



i-ound only in 
libraries from 
placenta 



MB4552 



fragile a mental 
retardation, autosomal 
homolog 1 (FXR1) 



L29074 
U25165 



jhnend leukemia virus 
integration 1 (FLU) 
jtrui 



M93255 



se-oispnosphatase 1 
(FBP1) 



U26054 



IhbHU-assoaated repeat 
JDNA, proximal region 
Tucose-i-phospnate 



UH5056 
AI-017445 



iguanylyltransferase 
[(FPGT) 

tuii length insert cDNA 

[cl one ZA78A09 

run length insert cDNA" 



"Ah 086 122 
Ah075061 



YP07G10 



[Tumarate hydra tase (FHT 
[FOS (low match) 



05S30S 
X99006 



hYN-Dinaing protein (F-YB- 
[120/130) (FTB) 



U93049 
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G alpha interacting protein 
(GAIP) (low score) [ 


1 


















G protein beta subunit-iike 
protein 12.3 


2 


DZB3»tJ 
















G protein-coupled receptor 
64 (HE6) (non-exact 59%) 


1 


XB1892 
















G protein-coupled receptor 
kinase 6 (GPRK6) 


2 


LI 68(32 




+ 








+ 




G1 to 5 phase transition 1 
(GSPT1) j 


2 


X17644 












4- 




GA-Dinding protein 
transcription factor, beta 
subunrt 2 (47kD) (GABPB2) 


i 


U1331B 






+ 


+ 


+ 


4- 




galactose- 1 -phosphate 
uridytvttransferase (GALT) 


^ 


M60091 
















naiacxosidase beta 1 
(GLB1) 


3 


M27508 




+ 






4- 


4- 




gatactosyttransferase 
(=X13223 N- 

acetyiglucosamide-(beta 1- 
4)-galactosyttransferase) 


1 


M13701 
















galectin-9 isotorm 


i 


AB006/S2 








+ 




+ 




gamma^-adaptin (G2AU) 


i 


AF0687WS 




+ 








4- 




gamma-actin 


z 


KXV/iVS 
















gamma-aminobutyric acid 
(GABA) B receptor 1 
(GABBR1) 


■z 


AJ01218/ 












+ 




GA1 A-binding protein 2 
(GATA2) 


i 


M68891 












4- 




GA1 A-Dinding protein 3 
(GATA3) 


1 


M69108 






+ 






+ 




GCN5 (general control ot 
amino-acid synthesis, 
yeast, homolog)-Uke 1 
(GCN5L1) 


a 


□5400/ 




+ 


+ 






4* 




GDP dissociation inhibitor 
1 (GDI1) 


1 


D45021 


+ 


+ 




4- 




4- 


high in adult brain 


GDH dissoaation inhibitor 
2 (GCI2) 


4 


Y 13288 
















GDS-related protein 
(HKE1.5) 


4 


U68142 


+ 


+ 




+ 




+ 




gelsohn (amyloidosis, 
Finnish type) (GSN) 


3 


X04412 




+ 


+ 


4- 




4- 




general transcnption factor 
II, I (GTF2I) 


4 


V14WB 


+ 


+ 


+ 


+ 


+ 


4* 




general transcnption factor 
fi t i, pseudogene 1 
(GTF2IP1) 


1 


AF0389b'8 




+ 




+ 


4- 


4- 


high intetai Drain 


general transcnption factor 
IIF, polypeptide 1 (74kD 
subunrt) (GTF2F1) 


4 


X6403/ 


+ 


+ 


+ 


4- 




4- 




general transcription factor 
IJH, polypeptide 3 (34kD 
subunrt) (GTF2H3) 


2 


Z30093 


B, T 














general transcnption factor 
IIH, polypeptide 4 (52kD 
subunrt) (GTF2H4) 


3 


Y0759b 




+ 




+ 




4- 




general transcnption factor 
IIIA (GTF3A) 


1 


U14134 " 




+ 




+ 




4- 




general transcnption factor 
IIIC, polypeptide 1 (alpha 
subunrt, 220kD ) (GTF3C1) 


1 


U02S19 




+ 




+ 








general transcnption factor 
II IC, polypeptide 2 (beta 
subunrt, iioku) (GTF3C2) 


3 


D13B38 


+ 


+ 


+ 


4- 


4- 


4- 




germline immunoglobulin 
heavy chain (IGHV@) 


1 


LOo'oMi! 
















germline immunoglobulin 
heavy chain, variabl region 


1 


X92236 
















germline immunoglobulin 
heavy chain, variable 
region, (21-2) 


1 


X92343 
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CiLbi (yeast nomoiogHike 
(GLE1L) 




AI-058922 
















gtia maturation factor, beta 
(GMFB) 




ABOUT 106 
















giioma-assoaated 
oncogene homoiog (zinc 
finger protein) (GLI) 
giioma-associated 




X07384 
















oncogene homoiog (zinc 
finger protein) (GLI) (low 
score) 

giooin, alpha 2 


T— 


X071fU — 

VUU516 
















(=M69104) 




M3Z284 














. j 


glucocorticoid receptor 






+ 




+ 










giucos phosphate 
isomerase (CONTAINS 
LARGE REPEAT) 


1 


L09105 














1 


glucosamine (N-acetyl)-6- 
sulfatase (Sanfilippo 

uiaedoc mil/; (onto) 


1 


Z12173 
















glucosamine (N-acetyi)-B- 
sulfatase (Sanfilippo 
uisease iiiu; (oNo) (non- 
exact 56%) 


1 


Z12173 ™ 

















glucose transporter-like 
protein-Ill (GLUT3) 


— r- 


M20681 






+ 











glucose transporter-like 
protein-Ill (GLUT3) (low 
match) 




M20681 
















jlucosidase, alpna; acid 
(Pompe disease, glycogen 
storage aisease type II) 
(GAA) 


1 


'■ YU0B39 












+ 




giucosidase, Deta; acid 

inr*li iHoc 

glucosylceramidase) (GBA) 


1 


KU2920 














1 


giuiamate dehydrogenase 

■ (OLUU I J 


1 


W2D5B7 




+ 












giutamate-ammonia Jigase 
(glutamine synthase) 
(GLUL) 


12 


X59834 




+ 












giutamate-ammonia ligase 
(glutamine synthase) 
(GLUL) (low score) 




Y 00387 
















giutamate-cysteine ligase 
(gamma-glutamylcysteine 
synthetase), catalytic 
(72.8kD) (GLCLC) 
glutamine cyaotransterase 


, 

i 


M90656 — 
X/1125 














1 


phosphate transaminase 1 
(GFPT1) 


1 










+ 






j 


glutaminyMKNA 
synthetase 


1 


X72396 " 
















glutaminyi-tKNA 
synthetase (QARS) 


6 


X/o'013 


+ 






+ 






[ 


y ju tcai i tyt-fJi uiy f-lr\rMM 

synthetase (EPRS) 




At>432b 














1 


(GPX1) 

Olutdthtnno nornvirloe^ >4 ■ - 




M21304 






+ 


+ 


+ 


+ 


| 


v^iuiauuuilC ^CiUAlUaSc ■? 

(phospholipid 
hydroperoxidase) (GPX4) 




X/1973 


+ 


+ 








+ 




glutatnione ^transferase pi " 
(GSTPi) 

glutatnione S-transterase 




□30897 












+ 




subunit 13 homoiog 
gJyceraiaenyde-3- 




AI-070657 
















phosphate dehydrogenase 
(GAPD) ' 


12 


J 02642 
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glycogenin (GYG) 




U31525 














I 


glycopnonn <j (Gerbich 
blood arouD) fGYPC) 


1 


X1249B 
















glycoprotein M6B (GFMbB) 


— ; — 


U45955 
















glycyhtRNA synthetase 
(GARS) 




U09587 
















glyoxatase 1 (lactoyi 
glutathione lyase) (GLYI) 


— i — 


L07837 






+ 










goigi autoantigen, goigin 
subfamily a, 1 (GOLGA1) 




U51587 
















golgi autoantigen, gotgin 
subfamily a, 2 (GOLGA2) 

\l lUl rtJAoul, fW/Of 




L06147 
















golgi autoantigen, goigin 
subfamily a, 4 (GOLGA4) 


— i — 


U31906 
















golgi autoantigen, goigin 
subfamilv b macroooiain 

OUWIBIIIIIJ V, IIKlMwUVIUIII 

(with transmembrane 
signal), 1 (GOLGB1) 




X75304 
















gp25L2 protein 




X90S72 
















grancalcm 




M81637 




+ 




+ 








granulm (GRN) 


16 


X62320 


+ 


+ 








+ 




granulin (GRN) (low match) 




X62320 
















Granuiysin (NKG5) 




MB5276 


+ 














granzyme A (granzyme 1 , 
cytotoxic T-lymphocyte- 
associated serine esterase 
3) (G2MA) 




M18737 




+ 


+ 










GRB2-related adaptor 
protein (GRAP) 


| J 


U52518 


T only 












Grb2-related adaptor 
protein 2 (GRAP2) 




AKJ90456 


T 














GRQ1 oncogene 
(melanoma growth 
stimulating activity, alpha) 
(GROI) 


^ 


X54489 
















growth arrest and UNA- 
damage-inducible gene 


1 


S40706 
















growth arrest-specitic 7 




ABQQ7854 




+ 












growth factor receptor- 
bound protein 2 (GRB2) 




X62852 


5 


+ 












f~5^1 /nrntatn of nnk'nnu/n 

oo i \pruieiii oi univnuwn 
function) 








+ 












G53555 




L/O / 1 1 S3 




+ 












GTP binding protein 1 
(GTPBP1) 


1 


U87964 








+ 








GTP binding protein similar 
to S. cerevisiae HBS1 
(HBS1) 




U87791 




+ 


+ 






+ 




G I Pase activating protein- 
like (GAPL) 




AB011110 




+ 


+ 






+ 


high tetai brain 


o i p'-Dinaing protein now 
match) 




















o i r'-uinuing proiem o\i\j t 
alpha subunrt (=G(I) 
ALPHA-3)(=GTP-binding 
regulatory protein Gi alpha- 
3 chain) 




rUoi D4 
















Gu protein (GURDB) 


2 


IM1387 






+ 


+ 








guanine nucleotide binding 
protein 


1 


















guanine nucleotide binding 
protein (G protein), alpha 
inhibiting activity 
polypeptide 2 (GNAI2) 


4 


J03004 




+ 


+ 






+ 
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heat shock 70kD protein 5 
(glucose-regulated protein. 
78kD) (HSPA5) 


13 


XS7949 






+ 










heat shock 70 kD protein 6 
(HSP70B*) (HSPA6) 


A 
*♦ 


AO! /Of 
















heat shock 70kU protein 
9B (mortaiin-2) (HSPA9B) 


2 


L15189 
















HEAT SHOCK COGNATfc 
71 KD PROTEIN 


1 


P11142 
















heat shock factor binding 
protein 1 (HSBP1) 


2 


AF068754 
















loot shonk nrntpin Qfi 


13 


"M27024 ~ 














high in many libranes 


heat shock protein, DNAJ- 
like 2 (HSJ2) 


i 


013388 




+ 


+ 






+ 




ncbi yi iwi i luiuuuus iu uic 

E6-AP (UBE3A) carboxyl 
terminus^ domain and 

(Wt lllll IUv| UVIIlMlll BMW 

RCC1 (CHC1 Hike domain 
(RLD) 1 (HERC1) 


1 


U5007B 




+ 




+ 








hect domain and RLD 2 
(HERC2) 


1 


AB002391 


+ 


+ 












heiicase-like protein (HLP) 


1 


X983/8 








+ 




+ 




helix-ioop-helix protein 
HE47 (E2A) 


1 


M55214 
















hematopoietic cell-specific 
Lyn substrate 1 (HCLS1) 


IS 


XI 6563 


+ 














heme oxygenase 
(decycling) 1 (HMOX1) 


1 


X05985 
















HEMOGLOBIN ALPHA 
CHAIN 


1 


P19015 
















hemoglobin beta (beta 
globin) 


5 


AP117710 
















hemoglobin, alpha 1 
(HBA1) 


301 


V00491 
















hemoglobin, alpha 1 
(HBA1) (low match) 


1 


V00491 
















hemoglobin, alpha 1 (low 
match) 


i 


V00493 
















hemoglobin, alpha 1 (non- 
exact, 76%) 


i 


J00153 
















hemoglobin, alpha 1 (non- 
exact 82%^ 


i 


V00493 
















hemoglobin, beta (HBB) 


129 


V00497 












+ 


high in many libranes 


hemoglobin, beta (HBB) 
(low match) 


1 


V00497 
















hemoglobin, beta (HBB) 
(low match) 


1 


L48220 
















hemokine (C-X-C motif), 
receptor 4 (fusin) (CXCR4) 


1 


D 10924 


+ 


+ 


+ 


+ 








hemopoietic cell kinase 
(HCK) 


5 


Ml 6591 








+ 




+ 




hepatitis C-associated 
microtubular aggregate 
protein p44 


2 


028908 
















hepatoma-denved growth 
factor 


1 


016431 




+ 


+ 


+ 








Hermansky-Pudlak 
syndrome (HPS) 


2 


U65676 
















HERV-E integrase (non- 
exact 76%aa) 


1 


AF02S246 
















heterogeneous nuclear 
protein similar to rat helix 
oesiauiiizing protein 
(FBRNP) 


2 


S63912 












+ 




heterogeneous nuclear 
ribonucieoprotein (C1/C2) 
(HNRPC) 


4 


M16342 
















heterogeneous nuclear 
ribonucieoprotein A/B 
(HNRPAB) 


1 


M65028 


+ 


+ 


+ 




+ 
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heterogeneous nuclear 
ribonucleoprotein A1 

/Li MOD A i\ 


20 


X12671 






■r 








High in aiveoiar 
rhabdomyosarcoma 


heterogeneous nuclear 
ribonucleoprotein A2/B1 


3 


M290G4 




+ 


f 








High in activated T 
cell, fetal brain 


neterogeneous nuclear 
ribonucleoprotein D 


2 


Ub5673 
















heterogeneous nuclear 
ribonucleoprotein D-like 


5 


D89092 




1 + 












neterogeneous nuclear 
ribonucleoprotein F 


1 


L28010 




+ 


+ 










neterogeneous nuclear 
ribonucleoprotein F 
[nNKrr) (53%) 




L28010 
















heterogeneous nuclear 
ribonucleoprotein G 
(nlMKKo) 


z 


Z23UB4 




+ 








+ 




heterogeneous nuclear 
ribonucleoprotein H 

MNRPM) (FTP-3) 


3 


P55795 
















neterogeneous nuclear 
ribonucleoprotein H 

/LJklDDt_l\ /lju>i I * 

(MNRrn) (low match) 


1 


P31943 — 
















heterogeneous nuclear 
ribonucleoprotein H1 (H) 

/UMDDU4 \ 


2 


L22U09 




+ 


+ 






+ 




heterogeneous nuclear 
ribonucleoprotein K 
(HNRPK) 


21 


S/4B7B 


+ 




+ 










heterogeneous nuclear 
ribonucleoprotein R 


1 


AhU00364 




+ 


+ 


+ 


+ 


+ 




heterogeneous nuclear 
ribonucleoprotein U 
(scaffold attachment factor 
A) (HNRPLn 

nexoKinase 1 (HK1) 
nexoKinase 2 (HK2) 


2 


X6548B ■ 

X66957 

24B376 


+ 


+ 
+ 


+ 

+ 
+ 


+ 




+ 
+ 




nexoKinase 3 (HK3) 

hexosaminidase A (alpha 
polypeptide) (HEXA 


2 
1 


5BZW7 — 
















olfactory receptor 


2 


U 76377 
















Hign density lipoprotein 
binding protein (HDLBP) 


2 






+ j 


+ 










high-mobility group " 
(nonhistone chromosomal) 
protein 1 (HMG1) 


5 


X 12597 






+ 










high-mobility group 
(nonhistone chromosomal) 
protein 1 (HMG1) (non- 

CAdU DU/O/ 


1 


U63874 
















High-mobility group 
(nonhistone chromosomal) 


2 


M12623 




+ 












nign-mobnity group 
(nonhistone chromosomal) 
protein 2 (HMG2) 


2 


M83665 


+ 




+ 




+ 






nign-mobility group 
(nonhistone chromosomal) 
protein isoforms 1 and Y 


z 


L17131 




+ 


+ 










nign-nsK humanpapiiioma 
viruses E6 oncoproteins 
targeted protein E6TP1 
beta (=AB007900 
KIAA0440) 




AI-(jyU990.1 " 
















hal) 06 ammon,a ~'y ase — 


1 


015525 






+, only 
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histtdyMKNA synthetase 
(HARS) 


2 


Z11518 








+ 








histocompatibility antigen 

nLA*UWo), CiaSS 1 


1 


U31372 
















histone deacetylase 1 

(HUALr) 


4 


U50079 






+ 










histone deacetylase i 

(HUAUl) 


2 


D50405 




+ 




+ 








histone deacetylase 5 (NY- 

CO-9) 


1 


AF-039B91 
















HK2 gene tor hexoKinase u 


1 


246362 
















HL9 monocyte inhibitory 
receptor precursor 




U91928 
















HLA class I heavy chain 
HLA-Cw^1701) 




















HLA class 1 locus C heavy 
chain 


;| 


X58536 
















HLA class 11 SB 4-beta 
chain 


1 


X03022 
















HLA ciass III region 
containing NOTCH4 gene 


;j 


U89335 




+ 


+ 


+ 








HLA- A 


1 


Z72423 
















HLA- A 




AJQQ602U 
















HLA-A-7402 


T 


AJ2230S0 
















HLA-A11 


1 


U02934 
















HLA-B 




X75953 
















HLA-B 


1 


X83401 
















HLA-B 


1 


X78426 
















HL A-R »<;soeiaied 
nun o o99Uvifl(cu 

transcript-1 (D6S81E) 




Z37165 




+ 


+ 


+ 








HLA-B associated 
transcnpt-2 (D6S51 c) 




M33509 


+ 






+ 








HLA-BM529 




1344501 
















HLA-BW72 antigen 


119 


L09736 






+ 








high in many libraries 


HLA-C gene (HLA- 
CW0701 allele) 




D83957 
















HLA-CWQ7Q1 




Z46810 
















HLft-Cw*0801 


1 


D64151 
















HLA-C W1 203 




D64146 
















HLA-UC CiassM 
histocompatibility antigens 
alpha-chain <=K01160) 


2 


X00370 
















H LA-UK alpha-chain 


17 


M60333 


+ 




+ 


+ 






high in spleen 


HLA-P (leukocyte antigen 
F) 


3 


X17093 






+ 










HMG box containing 
protein 1 


3 


AF019214 
















hMLHI <=U83845) 


1 


AB017806:1 
















Hmob33 


3 


Y14155 
















HMT1 (hnRNP 
methy transferase, S. 
cerevisiaeHike 1 
(HRMT1L1) 


2 


U80213 


+ 


+ 




+ 




+ 




hnKNK C1/U2 


2 


D2B382 
















homeobox (=X5BZ5Q 
Mouse homeo box protein, 
put transcription factor 
involved in embryogenesis 
and hematopoiesis) 


1 


M60721 
















homeobox protein (HLX1) 
(=M60721) 


i 


U 14326 
















homeodomain-interacting 
protein kinase 3 (HIPK3) 


1 


AF004849 






+ 


+ 




+ 




homoiog ot urosophiia past 
(PAST) 


2 


AF001434 






+ 


+ 




+ 




homoiog ot yeast (S. 
cerevisiae) ufd2 (UFD2) 


3 


D50916 






+ 


+ 
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I hypothetical protein (similar 
to thrombospondin) (non- 
lexact 56%) 



hypothetical protein 3 



hypothetical protein B 
(HSU47926) (non-exact, 
|S6%) 



U4792B 



hypothetical protein rrom 
1BCRA 2 region (CG005) 



hypoxia-inducible ractor 1 , 
alpha subunit (basic helix- 
loop-helix transcription 
jfactor) (H1F1A) 



U50532 



AF05011S 



la-associated invariant 
gamma-chain (clones 
llambda-y (1,2.3)) 



Ml 3555 



iduronate 2-suitatase 
I (Hunter syndrome) (IDS) 



PISB3H2 
E2P775 



ig heavy chain V region 
1(=D11016) 



jig heavy chain variable 
aion 



M34024 



Ilg heavy chain vanabie 
region (VH4DJ) (clone 
IT14.4) 



"Z75375" 



ilg heavy chain vanabie 
region (VH4DJ) (clone 
1T22.18) 



|lg J chain 



Ilg Kappa 



Z75392 



M123/8 



54900/ 
X6339B 



IG Kappa light chain 
I variable region A20 



ig Kappa tight chain, v- and 
jj-region (=X59315) 



DSDT5B 
"ZB5D5T 



fig lambda light chain 
variable region (26- 

20) 



34ITIIIF12G 



Ilg mu-cnain vuJ4-region 



Ml 6949 
M294B9 



jig rearranged anu-myeiin 
kappa-chain (V-J4-region t 
jhybridoma AE6-5) 



Ig rearranged H-chain 
ImRNA V-region 



Ig rearranged light-chain v 
region (=D90158) 



M97920 
M74020 



|lGP-ll mKNA-bmding 
protein 3 (KOC1) (non- 
jexact, 75%) 



U97188 



IgG he binding protein 
I (FC(GAMMA)BP) 



IgG heavy chain vanabie 
region (vH26) 



D84239 
M8313B 



igM heavy chain (C mu, 
I membrane exons) 



X14939 
AI-029tiB4 



jlkB kinase-beta (iKK-beta) 



IL-1 receptor type u 



IL2-inductble l- 
l(ITK) 



ill Kinase 



immediate early protein 
|(ETR101) 



U14177 



M62831 



immunogiobiin iignt cnain 
I (lambda) 



D8 7 018 
Y0891b 



immunoglobulin (UUfyA) 
[binding protein 1 (IGBP1) 



immunoglobulin c (mu) anc 
C (delta) heavy chain 
=K02878) 



X57331 



immunoglobulin GTc 
receptor IIIB 



Z45Z23 



high in many uoranes 



immunoglobulin gamma 3 
(Gm marker) (IGHG3) 



Y14737 
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immunoglobulin gamma 
heavy chain variable region 
(=X61011) 


j 1 


Z56542 
















immunoglobulin heavy 
chain (VI-3B) 


1 


X(32109 
















immunoglobulin heavy 
chain J region 


1 


X8b3t)S 
















immunoglobulin heavy 
chain J region, 61 
hapiotype 


2 


X86355 
















immunoglobulin heavy 
chain variable region (IGH) 
(clone 21u-48) 


1 


AI-062128 
















immunoglobulin heavy 
chain variable region (IGH) 
(clone 23u-1) 


1 


AJ-0B2212 
















immunoglobulin heavy 
chain variable region V1-18 
(IGHV@) (=X60503) 


2 


M99641 
















immunoglobulin heavy 
chain variable region V3-43 
(IGHV@) 


2 


— I&99B72 — 
















immunoglobulin heavy 
chain variable region V3-7 
(IGHV@) 


3 


M99649 
















«• i ii « mi ivuivwuiii i iun i iCQvy 

chain Fd fragment 


-] 


Un7qflfl 

UU / SOD 
















ii i ii i iui tuLjiuu uiii i r<a\J\Ja liyiH 

chain 


1 
i 


AOoUOl 
















immunoglobulin Kappa light 
chain V-segment A27 


1 


XI 2686 
















ii i ii i iui luyiuuuiii] uuni cnain 


I 


U8o99Q 
















immunoglobulin lignt chain 
(low match) 


1 


DB6995 
















immunoglobulin lignt chain 
variahlp ronton /hmMa iiik 

vai lauic icyiun \laIT1DG3 HID 

subgroup) from IgM 
rheumatoid factor 


1 


L29157 
















immunoglobulin M heavy 
chain V region=anti-lipid A 
antibody 


1 


S50735 
















immunoglobulin mu (IGHM) 


9 


X57086 




+ 




+ 








immunoglobulin mu binding 
protein 2 (IGHMBP2) 


1 


L24544 


T 














immunoglobulin 
superfamily, member 2 
(IGSF2) 


1 


-£33642 
















Immunoglobulin vh mRNA 
(487 bp) (=M99652 
immunoglobulin heavy 
chain variable reninn v/^_i 1 
(IGHV@)) 


1 


X51013 
















Imogen 38 <IMOGE£N38) 


1 


Zo'8747 






+ 


+ 




+ 




IMP (inosine 
monophosphate) 
dehydrogenase 1 
(IMPDH1) 


1 


J05272 


+ 






+ 








imp (inosine 
monophosphate) 
dehydrogenase 2 
(IMPDH2) 


Z 


L39210 
















inc linger protein 1ol (pHZ- 
67)(ZNF151) 


1 


"' Y09723 . 


+ 


+ 


+ 


+ 




+ 




inc ringer protein, C2H2, 

rapidly turned over 
(ZNF20) 


1 


AI-011573 




+ 


+ 










inauctbie poly(A)-binding 
protein (IPABP) 


1 


U33818 


+ 






+ 








inducible poly(A)-binding 
protein (IPABP) (low 
match) 


1 


— U33818 
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(inducible protein 
|(Hs.80313) 



L4//38 
M9779fe' 



inhibitor of una Dinaing L 
dominant negative helix- 
lloop-helix protein (ID2) 



inhibitor of kappa ngnt 
polypeptide gene enhancer 
in B-cells. kinase complex- 
associated protein 
l(IKBKAP) 



A F 04419b 



inositol 1,3,4-tnspnosphate 
5/6-kinase 



U51336 
U23850 



inositol 1,4,5 tnspnosphaie 
1 receptor type 1 (ITPR1) 



inositol 1,4,5-tnspnosphate 
13-kinase B (ITPKB) 



X57208 
538980 



inositol monopnospnatase 



inositol poiypnospnate-b- 
phosphatase, 145kD 
(INPP5D) 



U8440U 



lns(1 f 3,4,b)P4-bindmg 
1 protein 



insuiirvlike growth tactor 2 
Ireceptor (IGF2R) 



X89399 
Y002B6 



integral membrane protein 
|1 (1TM1) 



L38961 



integral membrane protein 
|2C (ITM2C) 



AF0389b3 
U61734 



integral membrane protein 
lTmp21-l (p23) 



integnn beta 4 binding 
Iprotein (ITGB4BP) 



integnn. alpha 2b (piateiei 
glycoprotein lib of llb/llla 
complex, antigen CD41B) 
(ITGA2B) 



~3~ 



AF047433 



M344BU 



integnn, alpha 5 
(fibronectin receptor, alpha 
(polypeptide) (ITGA5) 



"XD5Z5B" 
V0O 7 96 



integnn, alpha L (antigen 
CD11A (p180), lymphocyte 
function-associated antigen 
1; alpha polypeptide) 
l(ITGAL) 



integnn, alpha M 
(complement 
componentreceptor 3, 
alpha; also known as 
CD11b(p170). 
macrophage antigen alpha 
polypeptide) (jTGAM) 



Ml 8044 



integnn, alpha x (antigen 
CD11C(p150), alpha 
polypeptide) (ITGAX) 



M81696 



integnn, beta i (tioronecun 
receptor, beta polypeptide 
antigen C029 includes 
MD F2 MSK12) (ITGB1) 



X07979 



integnn, beta 2 (antigen 
CD18 (p95), lymphocyte 
function-associated antigen 
1; macrophage antigen 1 
(mac-1) beta subunrt) 
(ITGB2) 



"3T 



M15395 



integnn, beta 7 (I t ub/) 



MB8892 



Integnn-iinked kinase (TCKJ 



U40282 



intercellular adhesion 
molecule 1 (CD54), human 
rhinovirus receptor 
|(ICAM1) 



J03132 



intercellular adhesion 
I molecule 2 (ICAM2) 



XI 560b 
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intercellular adhesion 
molecule 3 (ICAM3) 


1 6 


X69B19 


+ 














intercellular adhesion 
molecule 4, Landsteiner- 
Wtener blood group 

(ILAM4) 


i 


L2/670 
















interferon consensus 
sequence binding protein 1 
(ICSBP1) 


1 


M91196 


W. 1 lym 


phoma 






interferon consensus 
sequence binding protein 1 
(luoDri) (low match) 


1 


M91196 — 
















inteneron regulatory tacior 


4 


X15949 
















interteron regulatory 

fartnrl /ipci\ 


4 


L05072 — 






+ 


+ 








interferon regulatory 
factors (IRF5) 


1 


U51127 








+ 








interferon, gamma- 
inducible protein 16 (IFI16) 


2 


M63838 


+ 


+ 




+ 




+ 




interferon, gamma- 
inducible protein 30 (IFI30) 


y 


J03909 


+ 






+ 








IN I fcKhkRON-INDUCED 
GUANYLATE-BINDING 
PROTEIN 1 (GUANINE 
NUCLEOTIDE-BINDING 
PROTEIN 1) (non-exact 
62%) 


i 


P32455 
















interteron-mauced protein 
17 (IFI17) 


3 


X84958 






+ 


+ 








interteron-inouced protein 
54(IFI54) 

interreron-induable (1-8D) 


0 

5 

a 1 


M 14650 

X57351 


I 




+ 




+ 






interferon-inducible (1-8U) 

inierreron-reiated 
aeveiopmentai requlator 1 
(IFRD1) 


1 

5 


AO / 

Y10313 




+ 


+ 




+ 


+ 




inierrerorHsiimutdted 
transcription factor 3, 
i am ma (4oKL>) (l5Gr3G) 


2 


MB7503 " 








+ 








inteneukin l receptor, type 


1 


U54094 








+ 








inteneukin iu receptor 
beta (1.1 ORB) 


1 


U08988 


i activated 












inteneukin 12 receptor, 
beta 1 (IL12RB1) 


2 


UU3187 














only touno in I cell 


inteneukin 1 3 receptor, 
alpha 1 (IL13RA1) 


2 


Y09328 




+ 


+ 


+ 




+ 




inteneukin io (lympnocyte 
chemoattractant factor) 
(IL16) 


b 


U82972 




+ 












inteneukin ib receptor 1 
(IL18R1) 


1 


U43672 
















inteneukin 2 receptor, beta 
(IL2RB) 




M26D62 
















gamma (severe combined 
immunodeficiency) (IL2RG) 


6 


U 11 086 
















inteneukin 4 receptor 

/II 


3 


X52425 




+ 




+ 








inteneukin 5 receptor 

/II cp\ ^ 


5 


X12830 




+ 












inteneukin 6 signal 

iransaucer (gp 130, 
oncostatin M receptor) 
(IL6ST) 


i 


Mo ^230 
















inteneukin / receptor 
(IL7R) 


14 




+ 














inteneukin / receptor 

(IL7R) (low match) 


i 


AHM3123 
















interieuktn 8 (IL8) 


8 


Y00787 






+ 






!■ 
c 
F 


-iign tn activated I 
sells, bone and 
>ancreatic islets 
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interteukin 8 receptor alpha 
(IL8RA) L 


11 


Lissyi 
















interteukin B receptor, beta 
(IL8RB) 


14 


M 94582 
















interteukin enhancer 
binding factor 2, 45kD 
(ILF2) 


3 


U10323 














high in uterus 


interteukin enhancer 
binding factor 3, 90kD 
(tLF3) 


2 


U10324 
















interteukin- 1 receptor- 
associated kinase 1 
(IRAKI) 


2 


L7S191 




+ 


+ 










interteukin- 1 receptor- 
associated kinase 1 (low 
match) 


1 


U52112 
















interteukin* 10 receptor, 
alpha (MORA) 


5 


U00o72 




+ 


+ 










interteukin- 1 1 receptor, 
alpha (IL11RA) 


7 


Z3B1U2 
















INTERLEUKIN-14 
PRECURSOR (IH4) 
(HIGH MOLECULAR 
WEIGHT B-CELL 
GROWTH FACTOR) 
(HMW-BCGF) (non-exact 
46%) 


1 


P40222 
















intestinal carboxylesterase; 
liver carboxyiesterase-2 
(ICE) 


1 


U60553 










+ 






inversin protein (non-exact 
52%) 


1 


AF0843oV 
















IQ motit containing 
GTPase activating protein 
1 (IQGAP1) 


b 


L33D7b 
















IQ motit containing 
GTPase activating protein 
2 (IQGAP2) 


1 


U51903 
















isocitrate dehydrogenase l 
(NADP+), soluble (IDH1) 


1 


AKJ2UU38 


+ 






+ 








isoatrate dehydrogenase 2 
(NADP+), mitochondrial 
(IDH2) 


2 


Xb'9433 


+ 


+ 




+ 


+ 






isoatrate dehydrogenase 3 
(NAD+) alpha (IDH3A) 


2 


U076B1 
















isoatrate dehydrogenase 3 
(NAD-*-) gamma (IDH3G) 


1 


Z58907 




+ 


+ 


+ 








isolate Aus3 cytochrome b 
(CYTB) 


1 


AF042516 
















isolate !zCCK5-179 CCKo 
receptor (CCR5) 


1 


AH)11524 
















isopentenyl-diphosphate 
aecta isomerase (iun; 


5 


X1702o 


+ 


+ 


+ 


+ 




+ 




Janus kinase 1 (a protein 


4 


M54174 






+ 










Janus kinase 2 (a protein 


1 


AF00521B 
















Jk-recombination signal 
binding protein (RBPJK) 


2 


L07B76' 
















FUJI 4 

j mi protein 


9 

1 


a inn i SH<3(3 

AJUUJOwU 
















jumonji (mouse) homolog 
(JMJ) 


1 


U57592 




+ 




+ 




+ 




jun L> proto-oncogene 
(JUND) 


1 


X51348 






+ 










jun dimenzation protein 


1 


AF 11116/ 






+ j + 






only tound in germ 


junction piakoglobin (JUP) 


1 


M23410 




+ 






+ 
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kangai 1 (suppression of 
tumorigenicrty 6, prostate; 
CD82 antigen (R2 
leukocyte antigen, 
antigen detected by 
monoclonal and antibody 
IA4)) (KAI1) 


1 


U20770 






+ 




4- 






Karyophenn (irnportin) beta 
1 (KPNB1) 


2 


L39793 




+ 












Karyophenn (irnportin) beta 
2 (KPNB2) 


1 


077355 — 
















Karyophenn alpha 1 
(irnportin alpha 5) (KPNA1) 


1 


y/5295 
















Karyophenn alpha 2 (RAG 
isunun i t irnponin aipna i ) 
(DPNA2) 




009539 — 
















Karyophenn alpha 3 
(irnportin alpha 4) (KPNA3) 


1 


DB95T8 — 




+ 






+ 






Karyophenn alpha 4 
(KPNA4) 




M 17887 — 
















Katantn (bu Kua) (KAT) 


1 


AK&2432 




+ 








+ 




Ktitl!* protein 




AF064504 
















Keich-iike bUH-associated 
pro it? in i ^r\ir\r\u i 
(66%aa) 


1 


US0922 




















A 74929 






T 


+ 








Ketohexokinase 
(fructokinase) (KHK) 


=1 


X78578 








+ 








(72% aa) 


1 


U 15391 
















KIAA0U01 (KIAA0001) " 
(76% aa) 

KIAATOOT yklAAflnfli \ 




Q 15391 
















(non-exact 72%) 


1 


Q 15391 
















KIAAUUU2 (KIAAU002) 




DT3627 




+ 












KIAAUUUS (KIAA0005) 




U 13630 






+ 










KIAAOtHO(KIAAOOIO)" 


i 


' 1313533 
















KIAA0016(KIAA0016) 


i 


D 13641 


+ 






+ 








KIAAUU1/(KIAA0017) 




U67686 
















KIAAUUZ> (KIAA0022) 




U 14664 




+ 


+ 










KIAAG023 (KIAA0023) 


1 


D14689 
















KIAAUU24 (KIAA0024) 


1 


U14694 


■r 






+ 








KIAAUU26 (KIAA0025) 




U14695 




+ 


+ 


+ 








KIAAUU2tl (KIAA0026) 

KIAA0027 




— 014812 




+ 














1 


025217 




+ 












KIAA0032 (KIAA0032) 




U25215 




+ 


+ 


+ 








KIAAU040 (KIAA0040) ' 


i 


025539 


+ 














KIAAUUSU (KIAA0050) 




L526069 
















KIAA0U53 (KIAA0053J 


17 


U29642 
















KIAAOUb/ (KIAA0057) 


1 


031762 


+ 












ugh in fetal lung 


KIAAOUStt (KIAA0058) 


11 


031 767 






+ 










KIAAUUbJ (KIAA0063) 




031884 


+ 














KIAAUUB4 (KIAA0064) 


1 


031764 




+ 


+ 










KIAA0066 

KIAA006S 


1 


U318B6 


+ 




+ 






+ 




KIAA0073 


1 


— 038549 






+ 


+ 




+ 




KIAA0081 " 


3 


038552 




+ 


+ 










KIAA0OS4 " 


2 


— 042039 
















KIAA00B5 


2 


U42043 




+ 












KIAA0088 


26 


— U30498 


+ j 




+ 










KIAA0090 ' 


3 


042041 


+ 


+ 


+ 












2 


042044 


+ 




+ 










KIAAUU92 (KIAA0092) 


1 


U42U54 
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KIAAUOW 


3 


D4ZU&4 
















KIAA009S (KIAA0095) 


'[ 


D420Bt> 
















KIAA0U9B 


i 


U43t>3b 
















K1EA0097 (KIAA0097) 


i 


X92474 


i 














EE0099" (K1 AA0099) 


3 


LU39b1 


+ 














AA0102 (KIAA0102) 


2 


D14BSB 
















TCTAA0105 


1 


— D14561 


b 














KIAA0120 


2 


— P37802 
















KIAA0120 (non-exact, 
65%) ' 


1 


MB310G 
















KIAA0121 (KIAA0121) 


1 


— D50911 




+ 


+ 










KIAA0123 


1 


D21064 












+ 




KIAAOlZb 


1 


— dsostb — 




+ 


+ 


+ 




+ 




KIAA0129 (RIAA0129) 




D509iy 
















KIAA0130 (KIAA013U) 


2 


-KRJ55995 
— D50SZB 




+ 




+ 








K1AAD137 7KIAA013T> 


1 


AB004BBS 








+ 




* 






1 
3 


— D5093D 
— D50931 




+ 








* 




match) 


3 

- 1 


— D63478 
— D63478 — 


+ 


+ 








♦ 




KIAA0144 (non-exact 61%) 


1 


Ul4ib/ 
















KIAA0144 (non-exact 6o%) 


1 


U141D/ 
















KIAA0U6 


2 


D634BU 




+ 












KIAA0U8 (KIAA0148) 


1 


D634B2 
















KIM01W 


2 


D538/t> 


+ 


+ 




4. 








KIAA01S6 


i 


U63tt/y 
















<IAA0160 


z 


















KIAA0161 (KIAA0161) 


•\ 


U7i*983 


+ 


+ 












K1AA0164 (KIAA0164) 


3 


D79»Bb 
















KIAA0157 (KIAA0167) 


i 


D79989 




+ 












KIAA0158 (KIAA016B) 


3 


D79S9D 




+ 


+ 


+ 








KIAA0169 


3 


1379991 
















TOAA0171 (KIAA0171) 


3 


D799S3 - " 




+ 


+ 










KIAA0174(KIAA0174) 


/ 


U7yyyt> 


+ 




+ 










KIAA0179 


'2 


D80UU1 




+ 


+ 










K1AA0181 


1 


D8UU03 
















KIAA0183 


4 


PBUUUb 




+ 


+ 










KIAA01B4 


i 


D8Ob0fc> 












4. 




KIAA0191 (72% aa) 


1 


DB3//t> 
















K1AA0191 (non-exact 77%) 


1 


















KIAA0193(KJAA0193) 


1 


Utt3/// 


+ 


+ 








4. 




KIAA0200 (KIAA0200) 




DB37bi> 
















K1AA021U (kiaau^iu) 


3 


ueeytib 
















KIAA0217 


2 


D859/1 


+ 














KIAA0219 




U77 AJU 
















KIAA0222 (KIAA0222) 


1 




















2 


" "D86976 
















KIAA0229 


1 


D869H2 




+ 












KIAA0232 (KIAA0232) 


1 


D8698b 




+ 








+ 




KIAA0233(KIAA0233) 


1 


" ■D87071 
















KIAA0235 


2 


DB70/8 


+ 


+ 


+ 










K1AA0239 


1 


138/O/B 




+ 
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"DB7D7B" 
TJB7077- 



T 



Da 7684 

"087335" 



KIAAUWy (KIAAU249) 
KIAAU253 



LM7436 



U8/442 



KIAA(J2SS(K1AA02 55) 
KIAAU262 (KIAA0262) 



4 



U87443 
U87444 



KIAA02S3 (K1AA0263) 



D87451 



KIAA0264 

KIAA0268 
KIAA0269 



U87452 



D87453 



UH/742 
U92558 



KIAA0275 (K1A A0275) 
KIAA0304 (K1AA0304) 
KIAA0308 



T3" 



U8 7 455 



3B002302 



KIAA0310 (KIAA0310) 
KIAA03i4 (=U96635 
M.musculus ubiqurtin 
protein liqase Nedd-4) 
K1AA0315 (KIAA0315) 



KIAAU32S (=L08505 
R.norvegicus cytoplasmic 
dynein heavy chain (MAP 

1C))_ 

R1AA0329 (KIAA0329) 



35002305 
XB002308 



ABU02312 



"2" 



K1AAU344 (K WWBWT 



KIAA0330 
KIAA0332 



KIAA0333 

KIAAU336 (KIAA0335) 



KIAAU336 (KIAA0336) (low 

match) 

KIAAU342 (KIAA0342) 



K1AAU354 (KIA A0354T 
KIAAt)3K5 (KIAA0365) 



KIAA0370 

KIAAU3/2 (KIAA03 7 2) 



"T" 



ABU02313 
AB002323 



ABU02327 



AB002328 



"B" 



AB002330 
AB002331 



AB002334 



AB002340 



AB002342 
AB002352 



AbU0Z363 



KIAAU3/3 (K1AA03 7 3) 
KIAAU3/S (K1AA0375) 
KlAAU3//(KIAA0377) 



ABU02370 



ABUU2371 



RIAA0379 



KIAAU3/y (non- 
65%) 



ABUU2373 
ABU02375 



AB002377 
"ABU02377 



KIAAU380 (KIAS05B0T 



'KIAAUJBU (KIAA03B0) 
(60%aa) ' 



AB0023 7 8 



KIAAU382 (KIAA0382) " 
KIAAQ383 



KIAAUJBb (KIAA03BBT 



AUU02380 



KIAA0392 

KIAAUjy/ <KIAA0397T 



KIAA0403 
KIAA0404 



1 

~2T 



KIAA0409 
KIAA0421 



AB002381 
"AB002384 



"AB002390 ' 
AUU07S57 



AB007864 
"ABUU7B69 



KIAAU424 (non-exact 82%7 



ABUCJ78S1 
AB007884 
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MAA0428 (KIAA0428) 


9 


Y 13829 
















r\IAAU4zy (MAA0429) 


2 


AB0Q7889 








«+■ 








t\IAAU4oU (MAA0430) 


2 


AB007890 














only in ovary 


t\IAAU4o2 (I\IAA04o2) 


2 


U86753 


T 














MAAUhjO (t\LAAU4,3t>) 


1 


ABQ07895 
















(KJAAU43D) 


1 


AB007898 




+ 












MAAIW4/ (MAA0447) 




AB0Q7916 












+ 




l\IAAL>44y 


1 


ABU07918 
















t\IAA04D© 


1 


AB0Q7925 




+ 












KJAA0408 (KIAA0458) 


1 


AB007927 
















i\IAA04O2 


1 


AB007931 






+ 










t\lAA0400 


1 


AB 007934 




+ 












KIAA0476 (KIAA0476) 




AB007945 
















r\IAA0489 


1 


AB007958 
















KJAA0494 (KIAA0494) 




AB007963 
















KIAAQ515 


i 


AB01 1087 


+ 














KIAA0521 




AB011093 












+ 




KIAA0525 




AB011097 




+ 












KIAA0530 




AB011102 
















KIAA0532 


1 


ABQ11104 


+ 


+ 












KIAA0537 (KIAA0537) . 


1 


AB011109 
















K1AA0540 


1 


ABU11112 






+ 










KIAAQ543 — 1 


1 


AB011115 
















KIAAQ544 


1 


ABO n 116 




+ 


+ 










KIAA0549 


2 


AB011121 






+ 










KIAAQ551 


2 


AB011123 




+ 












K.IAA0554 


8 


AB011126 




+ 




+ 








fMAMUOOl 


1 


AB011133 
















MAAUDOZ (KIAA0562) 




AB011134 
















MAA0S03 (KIAA0O63) 




AB011135 
















IMAAOD69 (KIAA0569) 




AB011141 






+ 


+ 








MAAUOH (MAA0571) 




AB011143 




+ 


+ 


+ 








K1AAQ573 


' 


ABQ11145 
















KIAAQ576 


1 


AB011148 
















r\lAA0Oo0 




AB011152 
















KJAAOOB4 


1 


AB011156 




+ 












KIAA0592 




AB011164 




+ 


+ 










KIAA0596 


1 


AB011168 






+ 










K1AA0598 (KIAAt>598) 


1 


AB011170 






+ 










KIAA06Q8 


1 


ABOnittO 






+ 










KJAA0614 




AB014514 


+ 




+ 


+ 








KJAA0615 (KIAA0615) 


1 


AB014515 
















KIAAQ621 


1 


AB014521 




+ 


+ 










MAA0O4O 


1 


ABO 14548 






+ 


+ 




+ 




rUAAOooz (KIAA0652) 


1 


AB014552 


+ 


+ 


+ 






+ 




IMMAUOOO 


1 


AB014568 
















rMMMUOOy 


] 


ABO 14569 
















KIAA0671 (KIAAOB7T5 




















RIAAOf3'/5 (KIAA0675) " 




AB014575 




+ 




+ 








KIAA0676 




AUDI 4576 




+ 


+ 


+ 








KIAA0677 (KIAA0677) " 


2 


AB014577 




+ 


+ 


+ 


+ 






KIAA0678 


l 


AB014578 






+ 


+ 








KIAAOH/9 


S 


AB014579 




+ 


+ 


+ 




+ 
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latent transforming growtn 
To Cl or D6ia Dinuing proitsin 
1 (LTBP1) 


2 


M340b/ 
















LAZ3/BCLB 


i 


Z79581 


















2 


Z3497b 
















lecithin-cnolesteroi 
acyltransferase (LCAT) 
(non-exact, 66%) 


1 


- MT7555 
















lectin, gaiactoside-binding, 
soluble. 2 (gaiectin 2) 
(LGALS2) 


1 


M87842 
















lectin, gaiactoside-binding, 
soluble, 3 binding protein 
(gaiectin 6 binding protein) 
LGALS3BP) 


i 


L1321U 








+ 




+ 




leucine ncn repeat (in hLii) 
interacting protein 1 
(LRRFIP1) 


5 


AJ223U/S 






+ 










leucocyte immunogiobuiin- 
like receptor-5 (LIR-5) 


2 


AF072U99 
















leucocyte immunoglobulin- 


7 


AF02&&3U 
















leucocyte immunoglobulin- 


2 


UB227b 














only found in cns 


leukemia virus receptor i 


1 


L208b9 




+ 












leukocyte adhesion protein 


1 


M2<M84 
















eukocyte antigen, mla-A2 


3 


















leukocyte immunoglobulin- 


3 


AFQ2552B 
















leukocyte tyrosine kinase 


1 


X607U2 


+ 












found only in blood 


leukocyte-associated ig- 


3 


Af-01324y 
















leukotnene A4 hydrolase 

/I TA^U\ 

LTA4H) 


6 


J03459 




+ 


+ 






+ 




eupaxin (LbPL) 


2 


Af-0B20/b 
















ligase 1, UNA, A I P- 


1 


M360G7 


B. I 




+ 










LIM and SH3 protein 1 

/t ACD1\ 




XB24oo 


+ 


+ 


+ 


+ 




+ 




LIM domain kinase 2 
(LIMK2) 




AC0020/3 




+ 


+ 










iine-i protein 


* 

1 


















Une-1 repeat mKNA with 2 
open reading frames 


1 


U935GB 








+ 


+ 


+ 




une-i repeat with 2 open 
reading frames 


1 


M22332 


+ 


+ 


+ 


+ 








LINh-l KfcVbKSt 

TD A M CPD IDTA CC 

TKANowKIr I Aot 

HOMOLOG 


1 


PUH54/ 
















lipase a, lysosomal aciu, 
cholesterol esterase 
(Wolman disease) (LIPA) 


4 


X764B8 


+ 


+ 


+ 


+ 








lipase, normone-sensitive 
(LlPfc) 


i 


L1170B 




+ 








+ 




LMP7 


1 


L1104S 
















Lon protease-like protein 
(LONP) 


2 


X7421S 




+ 


+ 










low density lipoprotein- 
related protein 1 (alpha-2- 
macroglobulin receptor) 
(LRP1) 


2 


AK>£>8414 














only in liver 


low density tipoprotein- 
retated protein-associated 
protein 1 (alpha-2- 
macroglobuiin receptor- 
associated protein 1) 
(LRPAP1) 


1 


M639S9 










+ 
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MADS box transcription 
enhancer factor 2, 
polypeptide A (myocyte 
enhancer factor 2A) 
(MEF2A) 


1 


U49D20 
















MADS box transcription 
enhancer factor 2, 
polypeptide C (myocyte 
enhancer factor 2C) 
(MEF2C) 


1 


L08B95 




+ 




+ 








major cytoplasmic tRNA- 
Val(tAC) <eM33940) 


1 


X17516 
















major histocompatibility 
complex class I beta chain 
(HLA-B) 


l 


M95531 
















major histocompatibility 
complex, class 1, A (HLA-A) 


41 


Z93949 


+ 


+ 










high in vinous 
adenoma 


major histocompatibility 
complex, class 1, A (HLA-A) 
(low match) 


1 


£72422 
















major histocompatibility 
complex, class 1, C (HAL- 
C) 


82 


M24U97 


+ 


+ 






+ 






major histocompatibility 
complex, class 1, E (HLA-E) 


77 


M20U22 


+ 


+ 












major histocompatibility 
complex, class 11, DM 
BETA (HLA-DMB) 


2 


U15085 




+ 


+ 


+ 








major histocompatibility 
complex, class II, DP beta 
1 (HLA-DPB1) 


10 


M574o'b' 


+ 


+ 


+ 










major histocompatibility 
complex, class II, DR beta 
1 (HLA-DRB1) 


9 


V00o22 


+ 




+ 


+ 








Major histocompatibility 
complex, class II, Y box- 
binding protein I; DNA- 
binding protein B (YB1) 


2 


M24070 




+ 












maiate dehydrogenase 1, 
NAD (soluble) (mdh1) 


i 


□55654 
















maiate dehydrogenase 1, 
NAD (soluble) (MDH1) 


3 


D55S54 






+ 










malonyl-GoA 
decarboxylase precursor 


2 


AhUy/U3Z 
















maltase-giucoamylase 
(mg) 


1 


AhU1bb33 








+ 








manic tnnge (Drosophila) 
homolog (MFNG) 


1 


U943S2 


+ 






+ 




+ 




mannose phosphate 
isomerase (MPI) 


1 


X/bU5/ 






+ 


+ 




+ 




mannose phosphate 
isomerase (mpi) 


2 


X76057 




+ 


+ 


+ 




«f 




mannose-6-phosphate 
receptor (cation 
dependent) (M6PR) 


3 


X562b3 




+ 






+ 


+ 




mannose-P-doiichol 
utilitzation defect 1 

/iinni n\ 
(MrUUl ; 


1 


AI-0389B1 




+ 


+ 






+ 




mannosidase, alpha B, 
lysosomal (MANB) 


1 


U60BB5 




+ 












mannosy! (alpha-1,3-)- 
glycoprotein beta-1 ,2-N- 

ase (MGAT1) 


i 


















map 4q35 repeat region 


1 


AP064849 
















MAP kmase-interacting 
serine/threonine kinase 1 
(MKNK1) 


2 


AB000409 






+ 


+ 


+ 


+ 




MAP/hKK kinase kinase 3 
(MEKK3) 


5 


U78878 




+ 












MAK/tKK kinase kinase 5 
(MEKK5) 


1 


D8447B 










+ 
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mhu ctass I antigen 1 
B*5801 (HLA-B) 


U528ia 
















ft/in o Class i anuyen ni_r^-r\ 
(HLA-A) 




AF015930 
















MnU Class i anu gen nun-n 
(HLA-A-2402 allele) 




U366B/ 
















mhu class t anugen pilm- 
A11K 




X13112 
















MHU class i antigen ml>\-» 
(B"0801 variant) 




U67331 
















MHC dass i antigen HLA-B 
(B*0801 variant) (=U88254) 


1 


U6733U 
















MHC class i antigen i-ila-b 
(B*48 allele) 




AF017328 
















mhu class i antigen hla-b 
(HLA-B*1502 allele) 




AF01477U 
















mhu class i antigen hla-u 
(HLA-BMOMD) 




" U58643 
















mhu class I antigen hla-d 
(HLA-B*4103 allele) 




AF02Bi>UB 
















MHU class I antigen hla-b 
gene (HLA-B 4402 vanant 
allele) 


— , 


AF036WU 
















MHC class 1 antigen HLA-B 
GN001 1 0-B*391 0 


, 


U52Vb 
















MHC class I antiaen HLA- 
Cw*04011 


— ^ — 


083(J!iU 
















R69772 HLA-A (A*0302) 


1 


~ U56434 
















MHC class \ antigen 
SHCHA (HLA-B*4403 
variant) 


1 


— U5B4fc>y 
















MHC class 1 

histocompatibility antigen 


T 


















MHU Class 1 HLA B71 




L07950 
















MHU Class 1 HLA-A 

(Aw33.1) 


1 


FID 
















MHC class I HLA-B 




Ul8660 
















MHC class i HLA-B (HLA- 
B-07ZEL allele) (=X86704) 


— i — i 


U186B1 
















MHC class I HLA-B (HLA- 
B-08NR allele) 


1 


U28/Sy 
















MHU Class I HLA-B W 3512 


1 


L76094 
















MHC Class I HLA-B41 
vanani \— u i tofti) 




U 17572 
















MHC dass I HLA-B44.2 
chain 


T 


M24038 
















MHC class I HLA-B51- 
cd3.3 


— 1 


L4108B 
















MHC class I hla-u allele 




Z334W 
















MHC class 1 HLA-Cw*U304 
(=M84172; M99389) 


1 


D6415U 
















MHC class I HLA-Cw*D803 


*T— 


















MHC class I HLA-Cwti 




M2B206 
















MHC class I HLA- J antigen 




















MHU class l lymphocyte 
antigen A2 (A2.1) variant 
DK1 


1— 


M19670 
















MHU class I mic-B antigen 




X91625 
















MHU class I polypeptide- 
related sequence A (MICA) 




L14848 
















MHU class I protein hla-u 
heavy chain (C*0701new 
allele) (=AF017331) 




U612M 
















MHC class II UNA 
Sequence (done A37G7- 
1C11) 




L18B85 
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mhc cJassTI uu-beti 
associated with DR2, 
DQw1 protein 
fviHU class it HAL-D 
LTR5 (DQ.w8) DNA 
fragment, long terminal 
rep eat region 
mmu class ii hia-dr alpl 
chain 

(=J001 97;M60334;K01 1 1 7 
1 ; J001 94;M60333;X00274) 
11 iss 



PCT/CA00/00005 




67 



BNSDOCID: <WO 0040749A2J_> 



WO 00/40749 



PCT/CA00/00005 



mitochondrial cytochrome 
oxidase subunit II (COII) 
(=U12692 Hsa4 
mitochondrion cytochrome 
oxidase subunit II) 


5 


1)12691 
















mitochondnal DNA loop 
attachment sequences 
(clone LAS 34) 


1 


X897B3 
















mitochondnal DNA 
polymerase accessory 
subunit precursor (MtPolB) 
nuclear gene encoding 
mitochondrial protein. 


\ 


UB4703 
















mitochondnal DNA, 
complete genome 


1 


X93334 
















mitochondnal genes for 
several tRNAs (Phe, Val, 
Leu) and 12S and 16S 
ribosomat RNAs. 


8 


V00710 
















mitochondnal genes tor 
tRNA (Phe) and 12S rRNA 
(fragment) 


3 


VOUbbU 
















mitochondrial inner 
membrane preprotein 
transiocase Tim17a 


1 


AHOtWZt 
















mitochondnal isolate Air/ 
cytochrome b(CYTB) 


1 


Af-042503 
















mitochondrial loop 
attachment sequence 
(clone LAS88) 


1 


XB9B43 
















mitochondnal NADH 
dehydrogenase subunit 2 
(ND2) 


14 


AF014893 
















mitochondrial transtationai 
initiation factor 2 (MTIF2) 


1 


L34S00 






+ 










mitochondnon cytochrome 
b 


1 


U09500 
















mitogen inducible gene 

min-? 


1 


Z24725 






+ 










mitogen inducible gene 
mtg-2 (non-exact, 71%) 


1 


Z24725 
















mitogen-activated protein 
kinase-activated protein 
kinase 3 (MAPKAPK3) 


2 


U437B4 




+ 


+ 


+ 








TvTLNSI" 


2 


X80199 






+ 


+ 


+ 


+ 




MLN64 (=038255 CAB1) 


1 


X80198 


+ 


+ 


+ 


+ 








moesin (MSN) 


14 


M690BB 


+ 


+ 


+ 






+ 




monocytic leukaemia zinc 

finner nmtckin (\hCS7\ 




U47742 




+ 


+ 










MOP1 0 


2 


U29165 
















motor protein (Hs.78504) 


i 


D21094 


+ 


+ 


+ 


+ 








mouse double minute 2. 

human hnmolnn nf* n*?%» 

binding protein (MDM2) 


1 


U 39736 








+ 








(MPP-6) 


1 


X98263 




+ 


+ 


+ 








M-phase phosphoprotein, 
mpp1 1 


1 


X9B260 
















MPS1 


1 


L20314 
















Mr 110,000 antigen 


2 


1364154 




+ 






+ 






MRC OX-2, V-like region 
(=M 17227) 


1 


X05324 
















mu-adaptin-reiated protein- 
2; mu subunit of AP-4 (MU- 
ARP2) 


1 


Y08387 
















multifunctional polypeptide 
similar to SAICAR 
synthetase and AIR 
carboxylase (ADE2H1) 


1 


X53793 




+ 


+ 






+ 


- 
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murine leukemia viral (bmi- 
1) oncogene homotog 
(BMI1) 


1 


LI 3589 
















mutant (Uaudi) beiaT~- 
microglobulin 


44 


X07621 
















mutated in colorectal 
cancers (MCC) 


1 


M62397 — 
















myeloid ceil leukemia 
seauence 1 (BCL2-reiatech 
(MCL1) 


9 


L08246 




+ 


+ 










differentiation antigeN 
(MNDA) 




MH17^fl 

ivio i t 














- ■ 


myeloid ditterentiation 
orimarv resoonse aene 
(88) (MYD88) 


4 

_ 


U/0451 




+ 












mveloid leukemia factor 7 
(MLF2) 


o 


















nijrcjuiu/iyiii^nuiu ui iiiiACvj* 

lineage leukemia (trithorax 
(Drosophiia) homolog); 
translocated to, 7 (MLLT7) 


D 

o 


1 IHOBB7 




+ 












MYH9 (cellular myosin 
heavy chain) 


1 


MB! 105 
















myomesin (M-protein) 2 
(165kD) (MYOM2) 


1 


X690B9 
















myosin \h (MY01E) 


n 


X98411 
















myosin light chain kinase 
(MLCK) 


i 


U48959 


+ 














myosin phosphatase, 
target subunit 1 (MYPT1) 


z 


UH7930 




+ 


+ 










myosin regulatory light 
chain (=U26162) 


2 


U50372 


















1 


U55208 
















myosin, heavy polypeptide 
9, non-muscle (MYH9) 


3 


M81105 




+ 












myosin, iignt polypeptide, 
regulatory, non-sarcomeric 
(20kD) (MLCB) 


6 


X54304 
















myosin-! beta 


l 


X98507 


+ 














mynstoylated alanine-nch 
protein kinase C substrate 
(MARCKS 80K-U fMACS^ 


1 


U10522 
















myxovirus (intiuenza) 
resistance 1 , homolog of 
murine (interferon-inducible 
protein p78) (MX1) 


1 


M3U817 


+ 


+ 


+ j 










resistance 2. homolog of 
murine (MX2) 




IVIOUO 1 O 
















N-acetyigaiactosaminidase, 
alpha- (NAGA) 


2 


M62783 




+ 


+ 










N-acetylgtucosamine 
receptor 1 (thyroid) 
(NAGR1) 


1 


L03532 








+ 




+ 




NAUK/aipha-synuclein 


2 


U46896 
















N-acyiaminoacy (-peptide 
hydrolase (APEH) 


1 


L538441 




+ 






+ 


+ 




■ * "»*J **9f0* III It^Wdll IC 

amidohydrolase (acid 
ceramidase) (ASAH) 


n 










+ 








NAU+-specitic isocrtrate 
dehydrogenase beta 
subunit precursor 
(encoding mitochondrial 
protein) 


i 


U49283 




+ 


+ 


+ 




+ 




imauh dehydrogenase 
(ubiquinone) 1 alpha 
subcomplex, 5 (13kD f B13) 
(NDUFA5) 


i 


U53468.1 




+ 




+ 


+ 







69 



BNSDOCID: <WO 0040749A2J_> 



PCT/CA00/00005 



NAUM aenydrogenase 
(ubiquinone) 1 beta 
subcomplex. 5 (16kD, 
SGDH) (NDUFB5) 


1 


















MADH dehydrogenase 
(ubiquinone) Fe-S protein 2 
(49kD) (NADH-coenzyme 
|Q eductase) (NDUFS2) 


1 








+ 






+ 




NAUM oenyorogenase 
(ubiquinone) flavoprotein 2 
(24kD) (NDUFV2) 


1 


M2253H 






+ 






+ 




NAUM:uDiquinone 
dehydrogenase 51 kDa 
subunit (NDUFV1) 


2 


Af-OWU/U 












+ 




HADH-CY I OCHHOMb Bb 
REDUCTASE (B5R) 
(50%aa) 


1 


P0038/ 
















NADH-UBIUUINONb 
OXIDOREDUCTASE 
CHAIN 1 


1 


P038Bb 
















Nardiiysin (N-arginine 
dibasic convertase) 
(NRD1) L 


2 


U 64898 
















nascent-polypeptiae- 
associated complex alpha 
polypeptide (NACA) 


■ 5 






+ 








+ 




natural Killer ceil group / 
sequence (NKG7) 


8 


















natural kilter ceil transcnpt 
4 (NK4) 




M32011 


+ 














natural killer-associated 
transcript 3 (NKAT3) 


1 


U302/4 














blood only 


natural killer-associated 

transcript 5 (NKAT5) 


i 


Ah02204b 


+ 












blood oniy 


natural Killer-tumor 
recognition sequence 
(NKTR) 


i 


L0428B 


b 








+ 


+ 




N-deacetyiase/N- 
sulfotransferase (heparan 
glucosaminyl) 2 (NDST2) 




— AF042084 
735102 


+ 


+ 




+ 








Ndr protein kinase 

NedO-4-iiKe ubiqumn- 
protein iigase WWP1 


o 

1 


U96113 
















net (cmcKenHiKe t 
(NELL 2) 


3 


DB3U18 
















N-ethyimaleimide-sensitive 
factor attachment protein, 
alpha (NAPA) 


1 






+ 






+ 






N-ethyimaieimide-sensitive 
factor attachment protein, 
gamma (NAPG) 


1 


U7810/ 






+ 










neural precursor ceil 
expressed, 

developmental^ down- 
regulated 5 (NEDD5) 


3 


X92544 




+ 








+ 




neural precursor cell 
expressed, 

developmental^ down- 

MMniatA^ q /KicrAr%A\ 


1 


rmRR5 


+ 


+ 


+ 




+ 


+ 




neureguiin 1 (NKiii) 


1 


U02330 




+ 




+ 


+ 






neuroblastoma kas viral 
(v-ras) oncogene homolog 
(NRAS) 


4 




T + 


+ 


+ 










Neuroblastoma KAS viral 
(NRAS) (low match) 


1 


X6B2B6 
















NeuroTiDromm 2 (bilateral 
acoustic neuroma) (NF2) 


1 


573853 




+ 








+ 




neuronal apoptosts 
inhibitory protein (NAIP) 


2 


U19251 




+ 


+ 






+ 




neuronal cell adhesion 
molecule (NRCAM) 


1 


AB002341 




+ 


+ 
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neuropathy target esterase 
(NTE) 


i 


AJU04832 
















neuropeptide Y3 receptor. 


1 


D2B433 
















neurotrophic tyrosine 
kinase, receptor, type 1 

(NTRK1) 


14 


X 03541 










+ 






(40kD) 




















NG31 


"T 


Mr izy zoo 
















NUAl <=X83006) 


i 


— xyyi33 
















nionn (NBS) 


1 


AI-U51334 












I 


NTK " : — 


1 


ABU14587 
















induced protein-1 

nrfnlase 1 /WITi\ 


l 


U72oo1 






+ 










(=AF069984) 


i 


AF069987 
















exact, 58%) 


1 


A54870 
















Nmi 


1 


U32B49 — 
















N-mynstoyitransterase 1 
(NMT1) 


1 


Al- 043324 




+ 




+ 


+ 






no arches-hke (zebrafish) 
zinc nnger protein (NAR) 


1 


U79569 — 






+ 


+ 








non-nistone cnromosome 
protein 2 (S. cerevisiae)- 

ike 1 /KJUIDOI 1\ 

line i tr>irir^Li) 


1 


U50420 


+ 






+ 


+ 


+ 




non-muscie (fibroblast) 
tropomyosin 


1 


















non-muscle aipna-actinin 


1 


U48734 














j 


non-muscle myosin alkali 
light chain (Hs.77385) 


3 


M22918 


+ 






+ 


+ 




High in fetal adrenal 
gland and BPH 
stroma j 


non-neuronai enotase (EC 
4.2.1.11) 


1 


X 16289 
















non-receptor tyrosine 
phosphatase 1 


1 


— msess — 
















normal keratmocyte 
substraction library mRNA, 
clone H22a 

notcn group protein (N) 


3 
3 


XS377A 

M99437 














high in many libraries 


novel protein 

novel i -ceu activation 
protein 


1 


X99961 

X94232 




+ 




+ 








N-ras protein MRU 


1 


A60196 
















N-suttoglucosamine 
surfohydrolase 
(sulfamidase) (SGSH) 


1 


— OBDTn — 




<+- 












nsuiin induced gene 1 
(INSIG1) 9 


1 


IIQftfl7fl 






+ 


+ 




+ 




ntegnn, alpha 4 (antigen 
uu^au, aipna ^ suDunit of 
VLA-4 receptor) (ITGA14) 


3 


L12002 


•4- 






+ 








protein 16 (IFI1 6) 


1 

1 


M63838 
Ml 5330 






+ 






+ 




nuaear antigen H/31-like — 
protein 


2 


U83908 




+ 


+ 










nuclear antigen Sp100 

(SP100) 


4 


— U36501 








+ 




+ 




Nuclear antigen SpTOD 

(SP100) <85%aa) 


t 


P314q7 " 
















Nuclear antigen SpTOD 

(SP100) (89%aa> 


1 


— P23497 
















nuaear autoantigenic 
sperm protein (histone- 
binding) (NASP) 


1 


M97856 


+ 
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nuclear corepressor kah-i 
(KAP-1) (=U95040; X97548 
TIFIbeta zinc finger 
protein) 


1 


U78773 
















Nuclear domain 10 protein 
(NDP52) 


4 


U2289/ 




+ 


+ 










Nuclear tactor (erythroid- 
derived 2)-like 2 (NFE2L2) 


1 


574017 








+ 








Nuclear tactor ot kappa 
tight polypeptide gene 
enhancer in B-ceils 1 
(p105) (NFKB1) 


2 


M58b'03 




+ 


+ 




+ 






nuclear tactor ot kappa 
light polypeptide gene 
enhancer in B-ceils 
inhibitor, alpha (NFKBIA) 


3 


Mb'9043 
















nuclear tactor related to 
kappa B binding protein 
(NFRKB) 


1 


U08191 




+ 












nuclear mitotic apparatus 
protein 1 (NUMA1) 


3 


Z115B3 




+ 




+ 








nuclear receptor 
coactivator 2 (GRIP1 ) 


1 


' X976/4 
















nuclear receptor 
coactivator 3 (A1B3) 


4m 


AF01022/ 


+ 


+ 












nuclear receptor 
coactivator 4 (ELE1) 


zz 


X7754B 




+ 


+ 


+ 


+ 






nuclear receptor interacting 
protein 1 (NRIP1) 


1 


X843/3 




+ 




+ 








nuclear respiratory tactor i 
(NRF1) 


1 


U02b'83 


B 


+ 












nuclear RNA helicase, 
DECD variant of DEAD box 
family (DDXL) 


4 


U9042B 


+ 




+ 






+ 




nuclear transcnption factor 

Y a in ha /NFYA^ 


1 


A59711 
















nuclear transcnption tactor, 

X.hnv hindtna 1 fNFX'U 


3 


U 1530b 1 




+ 






+ 






nuclear transport tactor 2 
(PP15) 


1 


XO/316 
















nucieooindin (=M96824) 


1 


U3133b' 
















nTSeobindinT7FJlJnB1\ " 


2 


M96824 


+ 


+ 


+ 


+ 




+ 




nucleolar DhosDhonrotein 
p130 (P130) 


i 


Z34289 




+ 


«+■ 










nucleolar protein (KKfc/D 
repeat) (NOP56) 


1 


Y120b'£> 


+ 




+ 


+ 




+ 




nucleolar protein (MSK58) 


1 


■ AF015308 
















nucleolar protein 1 (120kU) 
(NOL1) 


1 


M32110 


+ 


+ 












nucleolar protein p40 


1 


U86602 








+ 




+ 




nucieoiin (NCL) 


z 


M60S5B 




+ 




+ 








nucieophosmm (nucleolar 
phosphoprotein B23, 
numatrin) (NPM1) 


14 


M28b99 


+ 


+ 


+ 


+ 




+ 




nucieophosmirvretinoic 
acid receptor alpha fusion 
protein NPM-RAR long 
form 


1 


U41742 
















nucieoporin (NUP35B) 
(=D42063 RanBP2 (Ran- 
binding protein 2)) 


2 


L4 io4U 
















nucleoponn 153kD 
(NUP153} 


1 


22553b 
















nucleoponn 9BkD (NUH98) 


1 


U41B15 
















nucleosome assembly 
protein 


1 


D28430 
















nucleosome assembly 
protein 1-like 1 (NAP1L1) 


1 


M866ti/ 




+ 


+ 


+ 








nucleosome assembly 
protein 1-iike 4 (NAP1L4) 


2 


U7V4SU 




+ 


+ 






+ 
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protein. 5'UTR 


1 


U2B430 
















141) 

OLhAC I UHV RkCbPTOR 


i 


UH6281 
















LIKE PROTEIN HGMP07E 
(OR17-4) (nonexact 65%) 


1 


M34982 
















oligodendrocyte myelin 
glycoprotein (OMG) 
O-linked N- 


7 


LUM67 














acetylglucosamine 

(GlcNAc) transferase 

n trio ki 

(UUr'-N- 

acetylglucosamine:polypep 
tide-N-acetylglucosaminyl 
transferase) (OGT) 


1 


U77413 




j + 












oncotetai tropnoDiast 
glycoprotein 5T4 precursor 
(non-exact 55%) 
Oncogene I IM (TIM) (non-' 


1 


A53531 
















exact 84%) 

URh (Hs.775B5J 


i 


TTTTOUre 

M68864 




+ 




+ 


J + 






vnri, mcko/; putative 
transposase similar to pogo 
element Length = 
454 


i 


U49973 — 
















ongin recognition complex, 
suDunit ^ (yeast nomoloq}- 
like (ORC2L) 


Z 


U27459 — 
















ongin recognition complex, 
subunit 4 (yeast homolog)- 
iike (ORC4L) (low match) 
ornithine aminotransferase 


1 


AI-022108 














j ...... .»tv . 


(gyrate atrophy) (OAT) 


z 


M23204 




+ 


+ 


+ 








ornithine decarboxylase 
(ODC) 


1 


" M20372 
















omitnme decarboxylase 
antizyme. ORF 1 and ORF 
2 


n 


U78361 


+ r 


+ 








+ High in pancreas, 
and activated T cells 


orphan receptor ~ " 

(Hs.100221) 

U5-9 precurosor 


2 
6 


TJTT7TT5 


+ 1 
+ 1 










+ 




osteonectin (=X8Z>59 BM- 
40) 


1 


DZB381 








+ 








ovei centrosomal protein — 
RanBPM ^RAMPPM\ 

» xai lur ivi ^ r\/A nor iVl ) 


1 


ABU0U&15 




+ 


+ 






+ 1 




over-expressed breast 
tumor protein 


1 


C33839 
















uviuuaai glycoprotein 1, 
120kD(OVGP1) 


1 


UU9550 






+ 


+ I 


+ 






oxidase (cytochrome c) " " 
assembly 1-like (OXAIL) 


1 


XU0695 




+ 


+ 


+ 


+ 


■+ 1 




oxogiutarate 

dehydrogenase (lipoamide) 


4 


U10523 


i 


+ 


+ 






+ 




oxysteroi binding protein 

(OSBP) ! 
DZF 


1 
1 


M86917 

X 70394 




+ 


+ 


+ j 


+ I 


+ 1 




u^h (non-exact zinc tinger) " 

kinase 1 (yeast Ste20- 
related) (PAK1) 


1 

2 


X70394 


+ j 


+ ! 




+ 








K^D-reiated protein (= 

S80990 ficoiin) 

p*0 

p40phox (=1150720) 


1 

1 
1 


[3*53392 

DS35B5 
X77094 
















M« / lbu oncogene 

poj-inducea protein 

(PIG11) 

po^nro (low match) "~ 


4 

i 


D03B33 
AHJ1U315 


+ J 






+ j 
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p62 nucieoponn 


i 


X58521 
















p63 mRNA ?or 
transmembrane protein 


1 


XB9910 
















PAC clone UJ0701 01 B 
from 7q33-q36 (non-exact 
54%) 


1 


Q07108 
















paimitoyhprotein 
thioesterase (ceroid* 

linnfircnnn^i^ neuronal 1 

infantile; Haltia-Santavuori 
disease) (PPT) 




U44772 












+ 




narkillarv rana! npll 

carcinoma (translocation- 
associated) (PRCC) 


1 


X99720 


+ 










+ 




par protein 


i 


MP 1 I OOOU 
















partial EST (done c-1ghW) 


i 


— Z33B27 
















PAX3/torkhead 

tranRcrintion factor nenA 
fusion 


i 


U02368 
















paxillm (PXN) 


4 


D86862 
















pbm protein 


2 


AJ007398 




+ 


+ 










PBS-EST (nz92e01.s1 
NCI CGAP GCB1 done 
IMABE: 1302936) (low 
score) 


1 


AA732534 
















PDZ domain protein 
(Drosophila inaD-like) 
(INALD) 


1 


AJ224747 
















PEBP2aC Kunt domain 
encoding gene (=Z35728) 


1 


Z381U8 
















peptidase u (PbPD) 


1 


J046US 
















peptidylproiyl isomerase A 
(cyclophilin A) (PPIA) 


3 


Y00052 




+ 




+ 


+ 


+ 


high in many lioranes 


peptidylproiyl isomerase D 
(cyclophilin D) (PPID) 


2 


L11667 


T 




+ 




+ 






peptidylproiyl isomerase E 
(cyclophilin E) (PPIE) 


1 


AF0423BB 




+ 


+ 




+ 


+ 




PERB11.1 HI5B942MHC 
class I chain-related protein 
A) 


1 


059630 — 
















perforin 1 (preforming 
protein) (PRF1) 


14 


M28393 
















peroxisomal acyl-CoA 
thioesterase (PTE1) 


2 


X85032 
















Peroxisomal acyi- 
coenzyme A oxidase 


1 


X7144U 








+ 


+ 






peroxisomal tamesylated 
protein (PXF) 


l 


X7553S 




+ 


+ 




+ 


+ 




phorboH 2-myristate-1 3- 
acetate-induced protein 
(PMAIP1) 


1 


[390070 


B, W 














phosphate earner 
(mitochondrial gene?) 


1 


X77337 
















Phosphate canier, 
mitochondrial (PHC) 


3 


X6QQ3S 


+ 


+ 


+ 


+ 




+ 




phosphate 

cytidytyttransferase 1 , 
choline, alpha isoform 
(PCYT1A) 


i 


L28957 


I 








+ 






PH0SPHA1 IDATE 
CYTIDYLYLTRANSFERAS 
E (CDP-DIGLYCERIDE) 


1 


Q92903 
















phosphatidylinositol 3- 
kinase delta catalytic 
subunit 


t 


U57B43 
















phospnatidyiinositol 4- 
kinase, catalytic, beta 
polypeptide (PIK4CB) 


3 


AB005910 




+ 


+ 










phospnatidyiinositol gtycan 
class H(PIGH) 


1 


L19783 




+ 


+ 


+ 


+ 


+ 
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transfer protein (PI-TPbeta) 
phosphatidyimositol " 



transfer protein, 
membrane-associated 
(PITPNM) 

pnospnatiayiinositol 



571 

lymphoma 



transfer protein, 
membrane-associated 
(PITPNM) (non-exact 6 4%) 
pnospnatidyimositoi- 



phosphate 5-kinase, type 
II, alpha (PIP5K2A) 
pnosphatiayimositoi- 



phosphate 5-kinase, type 

II, beta (PIP5K2B) 

phosphodiesterase 7A 



(PDE7A) __ 
Jhosphoaiesterase IB 



L12052 
055975 



(PDES1B) 

pnosphogiucomutase 1 



"OR 



FT 



(PGM1) 

phosphogluconate 



+ + + 



dehydrogenase (PGP) 
phosphogiycerate kinase 1 



"U30255 
" VU05 7 2 



(PGK1) ^ 
phosphogiycerate mutase 



(brain) (PGAM1) 



phosphogiycerate mutase 
2 (muscle) (PGAM2) 



phosphomositide-3-kinase, 
catalytic, alpha polypeptide 
(PIK3CA) 

pnosphoinositide-3-kinase, 



Z29090 



catalytic, delta polypeptide 
(PIK3CD) 



pnosphoinositiae-3-kinase 
catalytic, gamma 
polypeptide (PIK3CG) 
lospnoiipase 



UBB453 
' X83368 



pnosphohpase C, delta 1 
(PLCD1) 

phospnoiipase u, gamma 
(formerly subtype 148) 
(PLCG1) 

phospholipid scrambiase 
phospnonbosyl ~ 
pyrophosphate synthetase- 
associated protein 1 
(PRPSAP1) 



phospnonbosylgiycinamide 
formyltransferase, 

phosphoribosylglycinamide 
synthetase, 

phosphoribosylaminoimida 
zole synthetase (GART) 



ynti 

pnospnorylase Kinase, 
alpha 2 (liver), glycogen 
storage disease IX 
(PHKA2) 

pnospnorylase, glycogen: 
Drain (PYGB) 
pnospnorylase, glycogen 



brain (PYGB) (low match,' 

non-exact, 75%) 

lospnorylase, glycogen 
liver (Hers disease, 
lycogen storage disease 
type VI) (PYGL) 



phosphorylation regulatory" 



protein HP-10 



ahospnotidylmositol 
transfer protein (PITPNM 



U09117 



AhUU6445 



X54199 



U38616 



"030036" 
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pigment epitheiium-denveo 
factor (PEDF) 


1 


U29953 
















pim-1 oncogene (PIM1) 


1 


M24779 


+ 














pinin, desmosome 
associated protein (PNN) 


1 


U77718 


b, monocyte, T lymp 


homa 


placenta (Diff33) 


5 


U49188 
















placenta (Dift33) (non- 
exact. 69%) 


1 


U49188 
















placenta (Difr4o) 


18 


U49187 
















placenta (uif?4o) (low 
match) 


~T 


U49187 
















piacenta(Dm4b) (low 
match) 


1 


U49187 
















plasminogen activator, 
urokinase receptor 
(PLAUR) 


1 


X74039 








+ 








platelet tador4 (PF4) 


1 


M25897 






+ 






+ 




piateiet/enaotneiiai ceil 
adhesion molecule (CD31 
ntigen) (PECAM1) 


8 


M37780 










+ 


+ 




platelet-activating factor 
acetylhydrolase 2 (40kD) 
(PAPAH2) 


4 


U89386 




+ 


+ 


+ 








platelet-activating factor 
acetylhydrolase, isoform lb, 
alpha subunit (45kD) 
(PAFAH1B1) 


1 


U72342 


• 


+ 




+ 


+ 


+ 




platelet-activating factor 
receptor (PTAFR) 


1 


D10ZU2 




+ 








+ 




pieckstnn (PLfcK) 


10 


X07743 






+ 










piecKstnn (PLfcK) (low 
match) 


1 


X07743 
















^icwvouiii i luiiiuioyy , otsw/ 

and coiled/coil domains 
1(cytohesin 1) (PSCD1) 


2 




+ 


+ 












piecKstnn nomoiogy t bec7 

OIIU wvllbU/VAJII UUl 1 fall 1^ , 

binding protein (PSCDBP) 


4 


L05533 
















pM5 protein 


1 


X57398 


+ 


+ 




+ 








PMP69 


? 


















poly (ADP-nbose) 
polymerase (NAD (+) ADP- 
ribosyltransferase) 

(-AIOO/4) 


1 


X55140 
















poiy(A) polymerase (PAP) 


1 


X7B770 




+ 




+ 








poiy(A)-binaing protein-like 
1 (PABPL1) 


19 


Y00345 


+ 


+ 


+ 


+ 


+ 


+ 




poly(rt;)-binding protein 1 
(PCBP1) 


3 


X78137 






+ 




+ 






poiyadenyiate binding 
protein 


1 


U75686 
















polycystic Kidney disease 1 
(autosomal dominant) 
(PKD1) 


5 


U24498 
















polymerase (UNA 
directed), beta (POLB) 


1 


1329013 




+ 






+ 






polymerase (UNA 
directed), gamma (POLG) 


6 


D84103 
















polymerase (UNA) II (DKIA 
directed) polypeptide A 
(220kD) (POLR2A) 


1 


X63564 




+ 






+ 






polymyositis/scleroderma 
autoantigen 2 (100kD) 
(PMSCL2) 


1 


L01457 


+ 


+ 


+ 


+ 








poiypynmiame tract binding 
protein (heterogeneous 
nuclear ribonudeoprotein 1) 
(PTB) 


1 


X65372 


+ 


+ 




+ 


+ 
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positive regulator of 
programmed cell death 
ICH-1L (lch-1) 


3 


U13021 






+ 










postmeiouc segregation 
increased 2-like 12 
(PMS2L12) 


1 


M16514 


+ 




+ 








j 


postmeiouc segregation 
increased 2-like 8 
(PMS2L8) 




03895? 




+ 












potassium inwardly- 
rectifying channel, 
subfamily J, member 15 
(KCNJ15) 




U87291 














j j 


potassium voltage-gated 
channel, KQT-like 
subfamily, member 1 
(KCNQ1) 


1 


" AI-051426 
















kuu domain, class 2, 
associating factor 1 
(POU2AF1) 


i — 


Z49194 














1 n 


POD domain, class 2, 
transcription factor 1 
(POU2F1) 




XI 3403 




+ 










I 1 


I-kak Dinaing protein 
(PPARBP) 

PHAk gamma2 




VI 3457 — 

UB3233 


+ 






+ 









pre-b-cell colony- 
enhancing factor (PBEF) 
pretoldin 1 (PI-UN1) 




UU2020 
VI 7392 








+ 






I 1 


preroidin subunit 3 '■ 
(=U96759 von Hippel- 
Lindau binding protein 
(VBP-1)) 


1 


DB9B67 
Y 17394 


B 


+ 


+ 








. .. | 


pregnancy-associated 
plasma protein A (PAPPA) 




U28727 " 














nigh in placenta j 


pre-mKNA splicing tactor 
SF3a(60kD), similar to S. 
cerevisiae PRP9 
(spliceosome-associated 
protein 61) (SF3A60) 




U08815 
















pre-mKNA splicing factor 
SF3a (60kD), similar to S. 
cerevisiae PRP9 
(spliceosome-associated 
protein 61) (SF3A60) (low 
score) 


1 


U0S815 














I 


pre-mKNA splicing tactor 
SRp20, 5'UTR 


2 


U28423 
















preprotein transiocase 

(TIM17) 

pnon protein 


3 

1 


— X97544 

— XB2545 




+ 








+ 


- 


pnon protein (p27-30) 

(Creutzf eld- Jakob disease, 
Gerstmann-Strauster- 
Scheinker syndrome, fatal 
familial insomnia) (PRNP) 


i 


— M 13899 






+ 






+ j 





pnstanoyi-CoA oxidase 

(low match) 


i 


Y11411 
















pnstanoyj-CoA oxidase 

(low score) 


1 


Y11411 ■ 
















procoiiagen-iysine. 2- 
oxoglutarate 5- 
dioxygenase (lysine 
hydroxylase, Ehiers-Danlos 
syndrome type VI) (PLOD) 


i 


M98252 






+ 






+ 




procollagen-proline, 2- 
oxoglutarate 4- 
dioxygenase (proline 4- 
hydroxylase). alpha 
polypeptide 1 (P4HA1) 


i 


M24455 




+ 






+ 
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procollagen-proline. 2- 
oxogtutarate 4- 
dioxygenase (proline 4- 
hydroxyiase). beta 

nnlunontiHo /nrntoin 

poiypcpiiut? ^jjiuiciii 
disulfide isomerase; thyroid 
hormone binding protein 
p55) (P4HB) 


4 


X05130 
















profilm 1 (PhN1) 


1 


J03191 






+ 










progesterone receptor- 
associated p48 protein 
(P48) 


2 


U2B918 




+ 












prohtbitin (PHB) 


1 


S85655 




+ 


+ 










proliferating cell nuclear 
antigen (PCNA) 


3 


J04718 












+ 




proliferation-associated 
gene A (natural iller- 
enhancing factor A) 
(PAGA) 


4 


L19184 


+ 


+ 




+ 


+ 






proime-nch protein BstNl 
subfamily 2 (PRB2) (non- 
exact. 43%aa) 


1 


















prolme-senne-threonine 
phosphatase interacting 
protein 1 (PSTPIP1) 


1 


U94778 
















prolyl endopeptidase 
(PREP) 


2 


X74496 




+ 




+ 








procarboxypeptidase 
(angiotensinase C) (PRCP) 


5 


L13977 












+ 




promyelocyte leukemia 
(PML) 


1 


M8018b 




+ 








+ 




properdin P factor, 
complement (PFC) 


4 


X5//48 


+ 














pro-platelet basic protein 
(includes platelet basic 
protein, beta- 
thromboglobulin, 
connective 

tissue-activating peptide III, 
neutrophil-activating 
peptide-2) (PPBP) 


1 


M54995 






+ 


+ 




+ 




pro-platelet basic protein 
(includes platelet basic 
protein, beta- 
thromboglobulin, 
connective tissue- 
activating peptide 111, 
neutrophil-activating 
peptide-2) (PPBP) 


7 


M54995 
















proprotein convertase 
subtilisin/kexin type 7 
(PCSK7) 


4 


U4U623 
















prosaposin (vanant 
Gaucher disease and 
variant metachromatic 
leukodystrophy) (PSAP) 


89 


D00422 




+ 


+ 


+ 




+ 




prostagiandin- 
endoperoxide synthase 1 
(prostaglandin G/H 
synthase and 
cyclooxygenase) (PTGS1) 


1 


U63846 




+ 






+ 






prostaglandin- 
endoperoxide synthase 2 
(prostaglandin G/H 
synthase and 
cyclooxygenase) (PTGS2) 


2 


L15326 
















prostaglandin- 
endoperoxide synthase- 1 
(=L08404; U84208) (all 
promoters) 


1 


D64068 
















prostate carcinoma tumor 
antigen (pcta-1) 


2 


L78132 
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protease inhibitor 1 (antt- 
eiastase). alpha-1- 
antitrvDSin (P\\ 




K02212 






•+■ 








high in many libraries 


protease inhibitor 2 (anti- 
eiastase), 

monocvte/neiitmnhil 
(ELANH2) (low match) 


1 


M93056 












-t- 




proteasome (prosome, 
macronain) 26S suhunif 
ATPase, 1 (PSMC1) 


3 


L02425 


b 




«r 






+ 




proteasome (prosome, 

1 1 iau \j\ja\\ \) lDO aUDUnil, 

ATPase. 3 (PSMC3) 


1 


M34079 


+ 


+ 












proteasome (prosome, 
macropain/ ^oo suDunii, 
ATPase, 4 (PSMC4) 


2 


AH020736 
















proteasome (prosome, 

macropain/ ^oo SUDUnll, 
ATPase, 5 (PSMC5) 


5 


L38810 


+ 




+ 










proteasome (prosome, 

marrnnain\ OCC enKi mi4 
fiiduu^aiii/ ^OO SUDUriii, 

ATPase, 6 (PMSC6) 


2 


1378275 






+ 










proteasome (prosome. 
non-ATPase, 11 (PSMD11) 


1 


AF001212 


1 


+ 












proteasome (prosome, 
macropain) 26S subunit, 
non-ATPase 1 fP<5Mrw 


2 


D7B151 






+ 










proteasome (prosome, 
macropain) 26S subunit, 

nnn-ATPa«jp *> /P9Mn^ 

llUIrn 1 rdoCi vj ^ I OIVl L> vJ/ 




^79862 


! 


+ 












proteasome (prosome, 
macropain) 26S subunit. 
non-ATPase, 7 (Mov34 


1 


U50063 












+ 


high in many libraries 


proteasome (prosome, 
macropain) 26S subunit, 

wi rn l r doc, 1 a. ^ r 1 VI O L-» 1 £. ) 


1 


AB003103 






+ 


+ 








proteasome (prosome, 
macropain) activator 

fitibunif 1 fPA9R alnha\ 

(PSME1) 


■j 


L07633 






+ 


+ 








proteasome (prosome, 

iiiauiu^aui; auuunil, aipna 

type, 3 (PSMA3) 


2 


U00762 






+ 










proteasome (prosome, 
macropain) subunit, alpha 


3 


X61970 


+ 


+ 


+ 


+ 








proteasome (prosome, 
macropain) subunit, alpha 
tvne 7 (PSMATV i 


3 


Af-054185 








+ 








proteasome (prosome, 
macropain) subunit, alpha 

match) 


1 


AF022815 
















proteasome (prosome, 

1 1 iovi ufjaii 1/ ouuuiiil, ucid 

type, 1 (PSMB1) 


— , — 


U00761 


+ 


+ 


+ 


+ 








proteasome (prosome, 
macropain) subunit, beta 
type, 10(PSMB10) 




X71B74 


+ 






+ 








\Ji uicddun it? \fJlU^UIIlti, 

macropain) subunit, beta 
type, 6 (PMSB6) 




U2yu iz 




+ 


+ 






+ 




proteasome (prosome, 
macropain) subunit, beta 
type, 8 (large 

multifunctional protease 7) 
(PSMB8) 




U 17497 




+ 


+ 


+ 




+ 




proteasome (prosome, 
macropain) subunit, beta 
type, 9 (iarge 

multifunctional protease 2) 
(PSMB9) 


3 


214977 


+ 
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proteasome (prosome, 
macropain) subunrt. beta 
ype, 7 (PSMB7) 


1 


U3B04B 


■+ 




+ 










protective protein tor beta- 
gatactosidase 
(galactosialidosis) (PPGB) 


3 


M229b'u 






+ 


+ 








protein a alternatively 
spliced form 2 (A-2) 


1 


U4792t> 




+ 












protein activator ot tne 
interferon-induced protein 
kinase (PACT) 


1 


AF072BB0 














high in testis 


protein disulfide isomerase- 
reiated protein (PS) 


2 


D4S4«y 
















protein 

geranyigeranyttransferase 
type 1, beta subunit 
(PGGT1B) 


1 


L25441 
















protein nomoiogous to 
chicken B complex protein, 
guanine nucleotide binding 
(H12.3) 


20 


M24194 


+ 




+ 


+ 


+ 


+ 


high in many iibranes 


protein kinase A anchonng 
protein 


i 


Ah03/43y 




+ 












protein kinase G substrate 
80K-H (PRKCSH) 


z 


U5031 ( 




+ 








+ 




protein kinase C. beta 1 
(PRKCB1) 


b 


X0631B 


+ 


+ 




+ 




+ 




protein kinase C, delta 
(PRKCD) 


i 


D 10495 


+ 


+ 












protein kinase C eta 
(PRKCH) 


1 


MS5284 












+ 




protein kinase C, mu 
(PRKCM) (non-exact 78%) 


1 


X7S/5B 
















Protein kinase C-like 1 
(PRKCM) 


2 


D281B1 


+ 


+ 




+ 




+ 




protein kinase, AMP- 
activated, gamma 1 non- 
catalytic subunit (PRKAG1) 


1 


U42412 


B, 7 
lymphoma 


+ 












protein kinase, cAMP- 
dependent, regulatory, type 
t, alpha (tissue specific 
extinguisher 1) (PRKAR1 A) 


4 


M1B4b"B 






+ 


+ 


+ 






protein kinase, De- 
activated, catalytic 
polypeptide (PRKDC) 


1 


U47077 






+ 




+ 


+ 




protein kinase, mrtogen- 
activated 1 (MAP kinase 1 ; 
p40, p41) (PRKM1) 


1 


ZHBtft 


B 


+ 












protein kinase, mitogen- 
activated 6 (extracellular 
signal-regulated kinase, 
p97) (PRKM6) 


1 


L779B4 




+ 




+ 


+ 


+ 




protein kinase, mitogen- 
activated, kinase 3 (MAP 
kinase kinase 3) 
(PRKMK3) 


1 


U6BB39 


+ 




+ 


+ 


+ 






protein phosphatase 1 , 
catalytic subunit, alpha 
isoform (PPP1CA) 


5 


M63960 


+ 


+ 




+ 




+ 




protein phosphatase 1 , 
regulatory subunit 10 
(PPPR10) 




Y 13247 






+ 


+ 








protein phosphatase 1 , 
regulatory subunit 7 
(PPP1R7) 


2 


250749 


+ 


+ 




+ 


+ 






protein phosphatase 2 
(formerly 2A), catalytic 
subunit, beta isoform 
(PPP2CB) 


1 


X126&> 


+ 




+ 


+ 


+ 


+ 




protein phosphatase 2 
(formerty 2A), regulatory 
subunit B" (PR 72). alpha 
isoform and (PR 130), beta 
isoform (PPP2R3) 


1 


L07590 












+ 
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protein phosphatase 2. 
regulatory subunit B (B56), 
atpha isoform (PPP2R5A) 



protein phosphatase 2, 
regulatory subunit B (B56) 
delta isoform (PPP2R5D) 



U78360 



regulatory subunit B (B56), 
gamma isoform 
(PPP2R5C) 



U2B445 



protein phosphatase 2A 
regulatory subunit alpha- 
tsotype (alpha-PR65) 



"J 02902 



(formerly X), catalytic 

subunit (PPP4C) 

Drotein tyrosine Kinase 2 

n TK2f 



"Ar-097996 



beta (PTK2B) 



L49207 



protein tyrosine *°™ 
phosphatase epsilon 



XS4134 
L48723 



phosphatase type IVA. 
member 2 (PTP4A2) 
protein tyrosine — 



phosphatase, non-receptor 
type 1 (PTPN1) 



phosphatase, non-receptor 
type 12 (PTPN12) 



protein tyrosine 
phosphatase, non-receptor 
type 12 (PTPN12) (non- 
exact, 70%) 
protein tyrosine 



M93425 



M93425 



high in testis 



phosphatase, non-receptor 
type 2 (PTPN2) 



protein tyrosine 
phosphatase, non-receptor 
J^M me 9akaryocyte) 

protein tyrosine 



'Mb l ti941 



phosphatase, non-receptor 
type 6 (PTPN6) 
protein tyrosine 



phosphatase, non-receptor 
type 7 (PTPN7) 



protein tyrosine 



phosphatase, receptor 
type, alpha polypeptide 
(PTPRA) 



protein tyrosine 
phosphatase, receptor 
type, c polypeptide 
IPTPRQ 



V00638 



protein tyrosine 



phosphatase, receptor 
type, M (PTPRM) 



protein tyrosine 
phosphatase, receptor 
type, N polypeptide 2 
( 3 TPRN2) 



U81561 
DSB83B 



r- — — . ...... — ygiu 

repeat (ERPRQT2 13-21)' 
protein-Kinase, mterteron- 
inducible double stranded 
RNA dependent inhibitor 
(PRKRI) 



proiem-L-isoaspartate (D- 
aspartate) O 

methyltransferase (PCMT1) 



proteoglycan 1, secretory 
granule (PRG1) 



proinymosin, alpha (gene 
sequence 28) (PTMA) 



TZ" 



"1)13892 



JU3223 



M14483 
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prp2B, USsnRNPIOOkd 
protein (U5-100K) 


7 


AFO2B402 
















PRP4/S IK/WD splicing 
factor (HPRP4P) 


1 














■f 




F r K7 protein tyrosine 
kinase 7 (PTK7) 


1 


U402/1 




+ 












aunnergic receptor PZX., 
ligand-gated ion channel, 4 
(P2RX4) 


3 


AhOOU234 






+ 


+ 




+ 




Dunnergic receptor P2X, 
igand-gated ion channel, 7 
(P2RX7) 


i 


Y128b1 


+ 












macrophage only 


puromyctn-sensrtive 
aminopeptidase (PSA) 


i 


Y07701 






+ 










putative A 1 P(U I P)-Dinamg 


2 


AJ010W2 




+ 












putative brain nuclearty- 
targeted protein 
(KIAA0765) 


1 


AB018308 






+ 


+ 




+ 




putative chemokine 
receptor GTP-binding 
protein (HM74) 




D10923 


+ 














putative dienoyMJoA 
isomerase (ECH1) 


1 


AF030249 
















putative (3-binding protein 


1 


AF065393 
















Putative human hla class 
II associated protein ! 
(PHAP1) 


1 


U73477 


B 


+ 












Putative L-type neutral 
amino acid transporter 


1 


AB007896 
















putative mitochondnai 

cnare rrAtein *V2 1 


1 


At-o5o19B 
















PU IAllVb MUCIN COkb 
PROTEIN PRECURSOR 
24 (MULTI- 

GLYCOSYLATED CORE 

\J L_ i www I I ill/ wwrxia. 

PROTEIN 24) (MGC-24) 
(MUC-24) 


1 


Q 04900 
















mutative nucleic aad 
binding protein 


2 


X7B3U2 




+ 




+ 








m itatiwA m it or 
|juiaiivc uuici 

mitochondrial membrane 
jL± kDa transioca se 
Htom34 




U58970 




+ 


+ 


+ 




+ 


. 


□utative d!50 (non-exact 
88%) 


1 


1193668 
















putative translation 
initiation factor (SUI1) 


1 


L26247 




+ 


+ 


+ 


+ 




High in moderately 
differentiated colon 
adenocarcinoma 


putative tumor suppressor 
protein (123F2) 


1 


AF06183ti 




+ 


+ 










pyrroiine 5-carboxyiate 
reductase 


1 


M7783b 


f 






+ 








nvruvate riehvdroaenase 
(lipoamide) alpha 1 
(PDHA1) 


1 


D90084 




+ 




+ 


+ 


+ 




pyruvate dehydrogenase 
(lipoamide) beta (PDHB) 


2 


J03578 


+ 


+ 


+ 


+ 








Pyruvate dehydrogenase 
complex, lipoyi-containing 
component X; E3-binding 
protein (PDX1) 




Y13145 




+ 


+ 










pyruvate kinase, muscle 
(PKM2) 


n 


M23725 










+ 






RAB, member of RA5 
oncogene family-like 
(RABL) 


1 


U18420 




+ 


+ 


+ 








RAB1, member has 
oncogene family (RAB1) 


3 


M28209 






+ 


+ 








RAB11A, member KAS 
oncogene family (RAB11A) 


2 


X56740 




+ 


+ 








" high in spleen 
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KAB11B, member RAS — 
oncogene lamuy (KaDl IB] 
KAB27A, member RAS — 


i 


U4S418 
















oncogene ramuy (KABZ7A 
KAtiob, member RAS 


3 


U38654 
















oncogene family (RAB5B) 


1 


X54871 




+ 












oncogene family (RAB6) 


1 


M28212 












+ 




KAB7, member RAS 
oncogene family (RAB7) 


i 


















KAB7, member RAS 
oncogene family-like 1 
(RAB7L1 ) 


2 


084488 












+ 




KAdy, member RAS 

oncogene family (RAB9) 


i 


U44103 " 
















KAD50 (b. cerevistae) 
homolog (RAD50) 




Uo3139 




+ 












WAUS1 (ST cerevistae) 

homolog C (RAD51C) 
Kadin blood grouo 7RD1 




AruzyboS 












+ 


"I 


kAb l {UNA export 1. 

o.pomDe; nomoiog (KAE1 ( 




UB4720 — 




+ 


+ 


+ 








raiA-Dinding protein 
(RLIP76) 


Z 


L42542 — 


+ 


+ 




+ 






1 


KAN binding protein 23ilce 
1 (RANBP2L1) 


z 


AI-U12UB6 
















Kan i Pase activating 
protein 1 (RANGAP1) 


3 


X82260 ■ 




+ 


+ 






+ 




KAN, member KAS 
oncogene family (RAN) 
(low match) 


1 


— M31469 — 
















KanBP^ (Kan-binding 
protein 2) (=1119248; 
L41840 sapiens 
nucieoporin (NUP358)) 


1 


D42053 

















ranstormmg growtn factor, 
beta receptor II (70-80kD) 
(TGFBR2) 


4 


— 050553 — 
















kaki a, member ot HAS 
oncogene family (RAP1A) 


10 


M22SS5 — 


+ 






+ 








rvuweiatea orphan 
receptor C (RORC) 


1 


U 16997 














| 


rtAS> guanyi releasing 
protein 2 (calcium and 
DAG-regulated) 


1 


7TZ336 




+ 












ras nomoiog gene ramiiy, 
member A (ARHA) 


12 


X05026 


+ 


+ 






+ 


+ 


high in ovary j 


ras nomoiog gene tamiiy, 
member G (rho G) (ARHG) 


1 


XB1587 


+ 




4- 


+ 








member H (ARHH) 
ras innibitor (KIN1) 


Z 

z 


Z35227 

— M37191 


+ 




+ 






+ 




Ras-o i Kase activating 
protein SH3 domain- 
binding protein 2 
(KIAA0660) 


z 


Ar-053535 




+ 


+ 


+ 




+ 


| 


Ras-o i rase-activating 
protein SH3-domain- 
binding protein (G3BP) 
ras-reiated C3 botulmum 


'6 


U32519 


+ 




+ 










toxin substrate 2 (mo 
family, small GTP binding 
protein Rac2) (RAC2) 
KAS-KELA 1 hL) PROTEIN " " 


11 


— M29871 
















RAP-1B (GTP-BINDING 
PROTEIN SMG P21B> 
mn^i - 


1 
1 


P09o2o 
X85133 






+ 








| 


rearranged I cell receptor — 
beta variable region 
(TCRB) (=X58810> 
regulator of l-as-induced 


1 


L06891 
















poptosis (TOSO) 


1 


AJ-ui>7557 


b 
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regulator of (i protein 
signalling 6 (RGS6) 


1 


■ AF073920 














— — 


regulator of G-protein 
signalling 14 (RGS14) 


2 


AF037195 " 






+ 










regulator of oprotem 
siqnalling 2. 24kD (RGS2) 


b 


LI 3391 
















reautator of Ci-orotein 
signalling 5 (RGS5) (49% 
aa) 


^ 


015539 
















regulatory factor a. 4 
(influences HLA class II 
expression) (RFX4) 


1 


M69297 
















regulatory factor A, 6 
(influences HLA class II 
expression (RFX5) 


2 


X85786 




+ 












replication protein A1 
(RPA1) 


1 


M63488 




+ 












replication protein a3 
(14kD) (RPA3) (low match) 


1 


L07493 
















reproduction 8 (Dbbz^yat) 


1 


D83767 




+ 




+ 








requiem, apoptosis 
response zinc finger gene 


2 


U94btib 


+ 


+ 


+ 


+ 








requiem, apoptosis 

rocnnnco Ttnr finnPF flpnfi 

(REQ) (=AF001433) (low 
match) _ 


i 


U 94585 
















expressed intermediate 

fi 1 a nt- associated 

protein) (RSN) 


■ 1 


M975D1 


B.T 


+ 












retinoblastoma 1 finctudino 
osteosarcoma) (RB1) 




L1 1910 








+ 








retinoblastoma binding 
protein 2 homolog 1 
(RBBP2H1) 


i 


AF087481 
















retinobiastoma-binding 
protein 1 (RBBP1) 


l 


S66427 


+ 














retinobiastoma-binding 
protein 2 (RBBP2) 


5 


S66431 






+ 






+ 




retinobiastoma-binding 
protein 4 (RBBP4) 


1 


A71810 




+ 




+ 




+ 




retinobiastoma-binding 
protein 4 (RBBP4) 


1 


X74262 




+ 


+ 


+ 




+ 




retinobiastoma-binding 
protein 7 (RBBP7) 


1 


U35143 
















retinobtastoma-like 2 
(p130)(RBL2) 


1 


X760B1 






+ 


+ 




+ 




retmoic acid receptor 
responder (tazarotene 
nduced) 3 (RARRES3) 


1 


AF060228 




+ 




+ 








retinoic acid receptor, 
alpha (RARA) 


1 


X06538 


+ 


+ 




+ 








retinoic acid responsive 
(NN8-4AG) 


i 


U50383 








+ 




+ 




retinoid A receptor beta 
(RXR-beta) 


2 


X66424 




+ 


+ 


+ 








REV3 (yeast homolog Hike, 
catalytic subunit of DNA 
polymerase zeta (REV3L) 


1 


AH03bt>3/ 
















Rho GDP dissociation 
inhibitor (GDI) beta 
(ARHGDIB) 


23 


L07916 




+ 




+ 


+ 






Rho C31 Hase activating 
protein 4 (ARHGAP4) 


2 


X78817 


+ 


+ 












Rho Gl Hase activating 
protein 4 (ARHGAP4) (low 
match) 


1 


P98171 
















Rho-associated, coiled-coil 
containing protein kinase 2 
(ROCK2) 


1 


AB014519 
















nbonuciease b precursor 
(RNASE6PL) 


2 


U85625 




+ 


+ 


+ 


+ 


+ 
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Si 00 calcium-binding 
protein A10 (annexin II 
ligand, calpactin I, light 
polypeptide (p11)) 1 
(S100A10) 


2 


■ M81457 












4 




SI 00 caiaum-binding 
protein A11 (calgizzarin) 
(S100A11) 


1 


X80201 






+ 


4 




4 




Si 00 caiaum-Dinding 
protein A4 (calcium protein, 
calvasculin, metastasin, 

mi irina r\ I oriental 

murine piaceniai 
homolog)(S100A4) 


3 


— M80553 


b 




4 




4 






Si 00 calcium-binding 
protein A8 (caigranuiin A) 
(S100A8) 


7 


M21005 






+ 


4 






high in Done marrow 


Si 00 caiaum-binding 
protein A9 (caigranuiin B) 
(S100A9) 


14 
1 


X06233 

AMoyyu/ 








+ 






ugh in invasive 
arynx squamous cell 
carcinoma 


S164 gene 

S-adenosyimethionme 
decarboxylase 1 (AMD1) 


3 


M880U3 


+ 


+ 


+ 


+ 




+ 




SB class It 

histocompatibility antigen 
alpha-chain 


5 


M2/48/ 


+ 


+ 


4 


4 




4- 




SC35-interactmg protein 1 
(SRRP129) 


b 


AF-03U234 






+ 


4 


4 


4 




scaffold attachment factor 
B (SAFB) 


1 


U/23±>b 


+ 




4 


4 




4 




scoTToio audcnmeni TaClQl 

B (SAFB) (non-exact 78%) 




U72355 
















scKNA molecule, 
transcribed from Alu repeat 


i 


" L13713 
















S&C14 (S. cerevisiae)-hke 
(SEC14L) 


4 










4 




4 




SEC23-like protein b 
(SEC23B) 


2 
1 


X97U6b 
" AF100141 


+ 


+ 


+ 
+ 


+ 




+ 
+ 




SEC63 (SfcC63) 

secreted protein, acidic, 
cysteine-rich (osteonectin) 
(SPARC) 


7 






+ 






+ 


+ 


high in bone marrow 
stroma 


secretorv earner 
membrane protein 1 
(SCAMP1) 


1 


Ah038aBB 








+ 








secretory carrier 
membrane protein 2 
(SCAMP2) 


i 








+ 


+ 


+ 


4 




secretory earner 
membrane protein 3 
(SCAMP3) 


1 


















secretory granule 
proteoglycan core (clones 
lambda-PG[6,7,8]) 


1 


M3364a 
















seiectin L (lymphocyte 
adhesion molecule 1) 
(SELL) 


43 










+ 




+ 




seiectin P ligand (StLPLU) 




U02297 


+ 














sema domain, 
immunoglobulin domain 
(Ig), transmembrane 
domain (TM) and short 
cytoplasmic domain, 
(semaphorin) 4D 
(SEMA4D) 


2 


U60B0U 




+ 




4 




4 




Ser/Arg-reiated nuclear 
matrix protein (plenty of 
prolines 101 -like) 
(SRM160) 


4 


ArO40y / / 




4 




4 


4 


4 




senne palmitoyltransferase 
subunit l (SPTI) 


1 


YOttBBS 








+ 








senne palmitoyltransferase 
subunit tl (LCB2) 


1 


ABOH09B 


+ 


+ 













88 



BNSDOCID <WO 0040749A2_L> 



WO 00/40749 



PCT/CAOO/00005 




89 



BNSDOCJD: <WO 0040749A2_L> 



WO 00/40749 PCT/CAOO/00005 



siatyttransterase 4A (beta- 
galactosidase atpha-2,3- 
sialytransferase) (SIAT4A) 


1 


AF059321 


B 














siaiyltransterase 8 (alpha- 
2. 8-polysialytransferase) D 
(SIAT8D) 


1 


L41B80 
















signal peptidase 25kDa 
subunit 


1 


L3B9t>0 
















signal recognition particle 
14kD (homologous Alu 
RNA-binding protein) 
(SRP14) 


1 


X734S9 








+ 








signal recognition particle 
54kD (SRP54) 




US1920 








+ 








signal recognition particle 
9kD (SRP9) 


2 


U20998 




+ 








+ 




signal recognition particle 
receptor ('docking protein 1 ) 
SRPR 


5 


X06272 
















signal regulatory protein, 
beta, 1 (SIRP-BETA-1) 


5 


Y10376 
















signal sequence receptor, 
alpha (translocon- 
associated protein alpha) 
(SSR1) 


2 


212830 








+ 








signal sequence receptor, 
beta (transiocon- 
associated protein beta) 
(SSR2) 


2 


X74104 




+ 












signal transducer and 
activator of transcription 
(STAT5A) 


4 


L41142 




+ 




+ 


+ 






signal transducer and 
activator of transcription 2, 
113KD (STAT2) 


1 


U186/1 












+ 




signal transducer and 
activator of transcription 3 
(acute-phase response 
factor) (STAT3) 


3 


L2927/ 
















signal transducer and 
activator of transcription 5A 
(STAT5A) 


2 


U48730 


+ 


+ 




+ 


+ 






signal transducing adaptor 
molecule (SH3 domain and 
IT AM motif) 1 (STAM) 


1 


U43syy 
















silencing mediator ot 
retinoid and thyroid 
hormone action (SMRT) 


i 


U3714B 
















similar to beta-transducin 
superfamily proteins 
(SAZD) 


1 


U02609 
















similar to 5. cerevisiae 
SSM4 (TEB4) 


1 


AB011169 




+ 




+ 








similar to yeast pre-mRNA 
splicing factors, Prp1/Zer1 
and Prp6 


1 


AF02B031 


+ 


+ 


+ 


+ 




+ 




SIT protein 


1 


AJ01 0059.1 
















Sjogren syndrome antigen 
A1 (52kD, 
ribonucleoprotein 
autoantigen SS-A/Ro) 
(SSA1) 


2 


M62S00 










+ 






Sjogren syndrome antigen 
A1 (52kD, 
ribonucleoprotein 
autoantigen SS-A/Ro) 
(SSA1) (non-exact 63%) 
(match to zinc finger) 


1 


M6280U 
















SKAP55 homologue 
(SKAP-HOM) 


1 


AJ004886 




+ 


+ 










skbi (b. pombe) nomoiog 
(SKB1) 


2 


AF015913 


+ 


+ 




+ 
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- earner ramify 4, 
sodium bicarbonate 
^transporter, member 8 
(SLC4A8) 
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solute earner family 7 
(cationic amino acid 
transporter, y+ system), 
member 5 (SLC7A5) 


2 


M80244 


1 , w 














solute earner tamiiy 7 
(cationic amino acid 
transporter, y+ system), 
member 6 (SLC7A6) 


3 


D87432 
















solute earner family 7 
(cationic amino acid 
transporter, y+ system), 
member 6 (5LC7A6) (non- 
exact 77%) . 


1 


D87432 
















solute earner family 9 
(sodium/hydrogen 
exchanger), isoform 6 
(SLC9A6) 


1 


AF030409 












+ 




somauc cyiocnr orrte c 
(HCS) 


c. 


















SON DNA binding protein 
(SON) 


2 


X63753 




+ 


+ 






+ 




son of sevenless 
(Drosophila) homolog 1 
(SOS1) 


1 


LI 3858 




+ 












QUI Ul 1 ^wiM f 




















sortiiin 1 (50K1 1) 


2 


X9824S 
















sortiiin-related receptor, 
L(DLR ciass) A repeats- . 
containing (SORL1) 


6 


Y08110 
















sorting nexin 1 (SNX1) 


3 


U53225 


+ 














so rung nexin z (onazi 




















sorting nexin b (SNX6) 
(=U83194.1 TRAF4- 
associated factor 2) 


\ 


AM21856.1 
















Sp3 transcnption factor 
(SP3) 


1 


Xo'8560 


+ 


+ 


+ 






+ 




5p3 transenpnon factor 
(SP3) 


4 


M97191 


+ 














special AT-nch sequence 
binding protein 1 (binds to 
nuclear matrix/scaffold- 
associating DNA's) 
(SATB1) 


1 


M97ZB7 
















speckle-type POZ protein 
(SPOP) 


4 


AJ000844 
















speckle- type POZ protein 
(SPOP) (non-exact) 




AJ000644 
















spectrin SH3 domain 
binding protein 1 
(SSH3BP1) 


6 


U87166 
















Spectrin, alpha, non- 
eiyinnjcyiic i laipna-TOunni 
(SPTAN1) 


2 


J05243 






+ 






+ 




spermidine/spermine N1- 
acety transferase (SAT) 


11 


M55580 
















spermidine/spermine N1- 
acetyltransferase (SAT) 
(non-exact, 84%) 


1 


U40369 
















spermine synthase (SMS) 


1 


AD001528 






+ 






+ 






i 


ArUoo i»U 


+■ 


+ 


+ 






+ 




sphingomyelin 
phosphodiesterase 1 , acid 
lysosomal (acid 
sphingomyelinase) 
(SMPD1) 


1 


X52679 




+ 


+ 




+ 






SPINDLIN HOMOLOG 
(PROTEIN DXF34) 


1 


099865 
















spinocerebellar ataxia 1 
(olivopontocerebellar ataxia 
1 , autosomal dominant, 
ataxin 1) (SCA1) 


3 


X79204 


B 
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spinocereoeuar ataxia 2 
(olivopontocerebellar ataxic 
2, autosomal dominant, 
ataxin 2) (SCA2) 


1 

i 


U70323 


B 














spinocerebellar ataxia 7 
(olivopontocerebellar 
atrophy with retinal 
degeneration) (SCA7) 


2 


AJ00U51 7 
















spliceosome associated 
protein (SAP 145) 


3 


U41371 




+ 




+ 








splicing factor .3) 
(CC1.3) 




L10910 
















splicing taaor SKp4r>i 
(SRp40) 


7 


U3U826 




+ 






4- 






splicing factor, 
arainine/serine-rich 1 1 
(SFRS1 1 ^ 


3 


M/4002 


B 








+ 






splicing factor, 

m Mil ill IC/ Owl 11 IO"l ICI 1 / 

(35kD) (SFRS7) 


4 


L41887 
















(non-exact, 76%aa) 


a 

1 


U30473 
















src-iike-adapter (SLA) 


6 


Dago77 
















match) 


J 


U89077 
















oi ^-M^c-dLicipier ioi_mj {low 
score) 

sianmn TglTOS 


1 


U44403 
















STAT iwiTiSa t!IA| 


<L 


AI-U30196 


■ + 










+ 




inhibitor 3 (SSI-3) 


1 


ABU04S04 








+ 








5 1 fcZG-like kinase 3 (MS I - 
3) 


2 


ATTJ24535 






+ 










step ii splicing factor £5LU7 
(SLU7) 


1 


AHU1074 










+ 


+• 




steroid sultatase 


1 


Mi 7591 














) 


steroid sutfatase 
(microsomal), arylsulfatase 
C, isozyme S (STS) 


1 


J04964 




+ 




+ 








sterol earner protein 2 
(SCP2) 


1 


M55421 




+ 


+ 


+ 








sterol Oacyitransterase 
(acyl-Coenzyme A: 
cholesterol acyltransferase) 


1 


AI-U59202 










+ 






stimulated trans-acting 
factor (50 kDa\ f^TAF**n\ 


6 


X82200 




+ 




+ 








stnatin. caimodulin-Dinding 
protein (STRN) (low match, 
71%aa^ 


1 


U 17989 — 
















stromal antigen 2 (STAG2) 


2 


Z75331 
















stromal interaction 
molecule 1 (STIM1) 


3 


U52426 


+ 


+ 


+ 






+ 




structure specific 
recognition protein 1 
(SSRP1) 


1 


— I0IBB737 








+ 








succinate aenydrogenase 
complex, subunit A, 
flavoprotein (Fp) (SDHA) 


s 


— L21936 






+ 










succinate dehydrogenase ' 
complex, subunit B, iron 
sulfur (Ip) (SDHB) 


1 


U 17248 




+ 


+ 






+ 




succinate dehydrogenase ' 
complex, subunit C, 
integral membrane protein, 
15kD (SDHC) 


1 


US7B77 






+ 










complex, subunit D, 
Integral membrane protein 
(SDHD) 


T 


AdUUo^U^ 




+ 


+ 










sucanate-CoA ligase. 
GDP-forming, beta subunit 
(SUCLG2) 


1 


AF05B954' 1 








+ 
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succinyi CoA synthetase 


1 


Z682W 
















sudU (suppressor of 
bimD6, Aspergillus 
niduians) nomoiog (ouuu) 


2 


AF013591 
















sultotransterase tamiiy 1 A, 
phenol-preferring, member 

A /CI II T< A4\ 


1 


LI 9999 










+ 






sultotransterase tamtiy i a, 
pnenoi-preiernng, memoer 
3 (SULT1A3) (non-exact 
67%) 


1 


U376B6 
















superoxide dismutase 1 , 
soluble (amyotrophic lateral 
sclerosis 1 (adult)) (SOD1) 


- 4 


X02317 






+ 










superoxide dismutase 2, 
mitochondrial (SOD2) 


5 


Y009S5 








+ 


+ 


+ 




supervillin (SVIL) 


2 


AF0518S1 






+ 










suppression of 
tumorigenicity 5 (ST5) 


2 


U15131 




+ 




+ 








suppression of 
tumorigenicity 5 (ST5) 
(non-exact 82%) 


a 

1 


U\t>77(± 
















suppressor of K+ transport 
defect 1 (SKD1) 


1 


















suppressor of 1 y 
(S.cerevisiae) 3 homolog 
(SUPT3H) 


1 


AF0648CM 


+ 


+ 








+ 




suppressor ot ly 
(S.cerevisiae) 4 homolog 1 
(SUPT4H1) 


2 


U38817 


+ 


+ 








+ 




suppressor of Ty 
(S.cerevisiae) 5 homolog 
(SUPT5H) 


2 


U56402 
















suppressor of Ty 
(S.cerevisiae) 6 homolog 
(SUPT6H) 


£. 








4. 






+ 




suppressor ot vanegation 
3-9 (Drosophila) homolog 1 
(SUV39H1) 


1 


AF019968 




+ 




+ 








survival ot motor neuron i , 
telomeric (SMN1) 


1 


U 18423 
















SWI/SNh related, matnx 
associated, actin 
dependent regulator of 
chromatin, subfamily a, 
member 1 (SMARCA1) 
(non-exact, 75%) 


1 


M88163 








+ 




+ 




swi/bNf- related, matnx 
associated, actin 
dependent regulator of 
chromatin, subfamily a, 
member 2 (SMARCA2) 


2 


D2616b 




+ 












SWl/SNI- related, matrix 
associated, actin 
dependent regulator of 
chromatin, subfamily a, 
member 4 (SMARCA4) 


1 


D2515S 




+ 


+ 




+ 






SW17SNF- related, matnx 
associated, actin 
dependent regulator of 
chromatin, subfamily c, 
memoer z (omakuuz) 


A 


U66616 


+ 


+ 


+ 


+ 


+ 


+ 




SWl/SNI- related, matnx 
associaieo, aciin 
dependent regulator of 
chromatin, subfamily e, 
member 1 (SMARCE1) 


2 


AF035282 


B, W 


+ 


+ 










synaptobrevin-like 1 
(SYBL1) 


1 


X95803 






■ + 


+ 








synaptosomai-assooated 
protein, 23kD (SNAP23) 


2 


AJ01191b 




+ 




+ 




+ 




syndecan binding protein 
(syntenin) (SDCBP) 


15 


AF006838 


+ 










+ 
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synovial sarcoma, 
translocated to X 
chromosome (SSXT) 
syntaxin 16 

syntaxin 3A (5 I X3A) 


2 

1 
2 


X/9201 

AhU38897 

U32315 








+ 








syntaxin fc> (S i xe) 

5>yni aXIN BINDING 
PROTEIN 3 (UNC-18 
HOMOLOG 3) (UNC-18C) 
syntaxin- 


1 
1 

1 


AJU02078.1 
UUU1H6 

AI-00H937 
















SY I interacting protein 

(SIP) 9P 

J cell activation, increased 


1 


r\r UOUOO 1 








+ 








late expression (TACTILE) 


4 




IvlOO^OZ 








+ 








i ceil receptor v alpha 
gene segment V-atpha-7 
(clone IGRa11) 




y^n7^n — 
















I ceil receptor V alpha 
gene segment V-alpha-w27 


1 


— xba/40 
















i <* receptor-associating 
cofactor-1 


5 


S833S0 — 






+ 


+ 








tatazzin (cardiomyopathy, 
dilated 3A (X-linked); 
endocardial fibroelastosis 
2; Barth syndrome) (TAZ) 


1 


X52763 — 


+ 














iamiiuo protein (non- 
exact 53%) 


1 


U80191 
















tankyrase, IKM- 
interacting ankyhn-related 
ADP-ribose polymerase 
(TNKS) 

IAP1. 1AP2. LMP2, LMP7 


1 


AI-OH2556 












+ 




and DOB 


i 


XB6401 
















^AR DNA-Dinding protein- 




U23731 


+ 




+ 


+ 




+ 




i at interactive protein 
(60kD) (TIP60) 




U4U989 




+ 








+ 




i a i a box binamg protein 
(TBP)-associated factor, 
RNA polymerase II C1 
130kD(TAF2C1)(rion-' 
exact, 55%) 


1 


000268 
















i a i a box binding protein 
(TBP)-associated factor 
RNA polymerase II, F, 
55kD (TAF2F) 


4 


757555 




+ 




+ 


+ 


+ 




i A I A box binding protein 
(TBP)-associated factor, 
RNA polymerase It, G, 
32kD (TAF2G) 


2 


U21858 






+ 






+ 




I A I A box binamg protein 
(TBP)-associated factor 
RNA polymerase II, 1, 28kD 
(TAF2I) 

1 axl (human T-cell 


1 


— UB3705 


+ 


+ 


+ 










leukemia virus type 1) 
binding protein 1 
(TAX1BP1) 


1 


— □ 33821 




+ 


+ 


+ 


+ 






i -dox z { I BX2) (non-exact " 
77%) 


1 


U28U48 






+ 






+ 




i BK-associated factor 1 72 " 
(TAF-172) 

i -ceu death-assoaated " 


1 


AJUU1017 
















gene 8 (TDAG8) 


1 


U 952 18 
















i veil ieui\emia/iyrrjpnorna 
1A(TCL1A) 


1 


X82240 
















i -cell leukemia/iymphoma 
1A(TCL1A> (low match) 


1 


XU2240 
















i -ceu receptor (delta D2- 

J1 -region) (clone K3B) 


1 


MZM97 
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7 -cell receptor (V beta b.i , 
J beta 1.5. C beta 1) (low 
match) 


1 


M97705 
















1 -cell receptor alpha delta 
<=M94081) 


2 


Ak0006B2 
















T-cell receptor alpha 
enhancer-binding protein, 
short form (=X58636 
Mouse LEF1 lymphoid 
enhancer binding factor 1 
(=D16503)) 


1 


B39625 
















T -cell receptor delta gene 
D2-J1-region, clone K3B 


1 


M22197 
















I -cell receptor germltne 
beta chain gene V-region 
(V) V-beta-MT1-1 


1 


M11955 
















i -ceil receptor germline 
beta-chain gene J2.1 exon 


1 


M14159 


+ 












only in blood 


\ -cell receptor germline 
delta-chain D-J region 


2 


M22152 
















T-cell receptor interacting 
molecule (TRIM) protein 


2 


AJ224878 
















T-cell receptor rearranged 
delta-chain, V-region (V- 
detta 3-J) 


1 


M21784 
















l -cell receptor, alpha 
(V,D,J.C) (TCRA) 




AtOUUSSO 




+ 












T-cell receptor, beta cluster 
(TCRB) 


3 


L34740 




+ 




+ 




+ 


high in pancreas 


I -cell receptor, delta 
(V,D,J.C) (TCRD) 


2 


X73617 
















T-cell, immune regulator 1 
(TCIRG1) 


3 


U45285 














only tound in tumor 


I CM mRNAforTcel] 

factor 1 


1 


X59870 
















I CM mRNAior I cell 
factor 1 (splice form B) (low 
match) 


1 


X59870 
















l-COMPLbX PROTEIN 1, 
ETASUBUNIT (TCP-1- 
ETA) (CCT-ETA) (HIV-1 
NEF INTERACTING 

DPfYTPIKIX 
"KU 1 CliN) 


1 


099832 
















1 -COMPLEX PROTEIN 1, 
THETA SUBUNIT (TCP-1- 
THETA) (CCT-THETA) 
(KIAA0002) 


1 


P50990 
















\ uk eta = r cell 
receptor(eta-exon) 


1 


S94421 
















rCRV Beta 13.2 


1 


X75419 
















IfcRA 


1 


AC004472 
















testis enhanced gene 
transcript (TEGT) 


33 


X75861 


+ 




+ 


+ 


+ 






tetracycline transporter-like 
protein (Ik I RAN) 


2 


LI 1869 




+ 




+ 








tetratncopeptiae repeat 
domain 1 (7TC1) 


1 


U46570 


+ 














tetratncopeptide repeat 
domain 2 (TTC2) 


1 


U46571 




+ 












tetratncopeptide repeat 
domain 3 (TTC3) 


1 


D84296 


+ 


+ 


+ 






+ 




HihBUnduced anti- 
apoptotic factor 1 (TIAF1) 


1 


D85970 


+ 


+ 


+ 


+ 








thioredoxin reductase 1 
(TXNRD1) 


3 


S79851 




+ 




+ 




+ 




IHIOKbUOXIN- 

DEPENDENT PEROXIDE 
REDUCTASE 
PRECURSOR, 
mitochondrial (ANTI- 
OXIDANT PROTEIN 1) 
(AOP-1) 


1 


P30048 
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threonyMKNA synthetase 

(TARS) 

tnrombin inhibitor 



tnrombospondin 1 (IHBS1) 
tnromooxane A synthase 1 



1 



PCT/CAOO/00005 



X04B65 



(platelet, cytochrome P450, 
subf amily V) (TBXAZ1) 

idine Kinase 
mitochondrial fTK2i 



jinymioyiate kinase (CDC8) 



tnymine-L)NA glycosylase 
| (TDG) 

nyrnosm^ 
|(TMSB10) 
nymosin, 
I chromosome (TMSB4X) 



1" 
"2" 



"LI 6991 



U51165' 



itigen 70 
G22P1) 



|(Ku anti 

lyroid hormone receptor 
I coacti vating protein 

(SMAP) 

Itnyroid hormone receptor 



J04611 



interactor 7 (TRIP7) 
thyroid hormone receptor 
interactor 8r (TRIP8) 
(thyroid hormone receptor- 
associated protein, 230 
kDa subunit (TRAP230) 
myroid receptor interacting 
protein 15 (T RIPISI 
[TCZ27R — ■ 



I IA1 cytotoxic granule- 
associated RNA-binding 
protein (TIA1) 
tissue inhibitor of 
metalloproteinase 1 
(erythroid potentiating 
activity, collagenase 
inhibitor) (TIMP1) 
tissue inhibitor of 
metalloproteinase 2 
|(TIMP2) 



tissue specific 
transplantation antigen 
P35B(TSTA3) 



[I IN) 



i imj- receptor-associated 
factor 2 (TRAF2) 



i Nh receptor-associated 
fa ctor 3 (TRAF3) 



I r^h receptor-associated 
factor 6 (TRAF6) (low 

match) 

[toiHiKe re ceptor 1 ( I LK1) 
jtoiniKe receptor 2 ( I LR2F 



" XB469 7 



U 12597 



Ah 11 0908.1 
U/8798 



tolhiKe receptor 4 ( I LR4)" 
toll-like i 



i receptor b ( I ILRSy 

topoisomerase i 
|(TOP1) 

topoisomerase (UNA) II 



beta (180kD) (TOP2B) 
topoisomerase ~i ~ ~ 
|beta (TOP3B) 



r mem be r- 
lassociated NF-kB activator 
[(TANK) 



IKANyALUOLASE 



U88540 



AH)£>1151 
XB8060 



P37837 
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transaldolase-retated 
protein 


1 


AF010398 
















transcoDaiamin 11 (i^ii) 




— AFFU7575 
















transcription elongation 
factor B (Sill), polypeptide 
1-iike (TCEB1L) 


2 


Z470H7 
















transcnption elongation 
factor B (Sill), polypeptide 
3 (110kD, elongin A) 
(TCEB3) 


1 


L47345 
















transcnption factor 12 
(HTF4, helix-loop-helix 
transcription factors 4) 
(TCF12) 


1 


M83233 


-+ 


-t- 












transcnption factor 17 
(TCF17) 


2 


DB992B 




+ 












transcnption factor 4 
(TCR4) 


2 


X520^y 
















transcnption factor 6-iike 1 
(mitochondrial transcription 
factor 1-like) (TCF6L1 ) 


2 


M62B1U 


+ 


+ 












transcnption factor 7-Hke 2 
(T-cell specific. HMG-box) 
(TCF7L2) 


1 


Y113Q6 




+ 




+ 








transcnption factor binding 
tn enhancer 3 (TFE3 


1 


X95717 




+ 


+ 


+ 




+ 




transcnption factor il-4 
Stat 


7 


AI-067575 


+ 






+ 


+ 






transcnption factor IL-4 
Stat (low match) 


1 


U16031 
















transcnption factor ISC3I-- 3 
(=M97936) 


4 


M97935 
















transcnption factor REv> i 


1 


A56138 
















transcnption factor n-uu 


1 


Z22828 
















transcnptional adaptor 2 
(ADA2, yeast, homotog)- 
like (TADA2L) 


i 


Af- 064094 
















transcnptional intermediary 
factor 1 (TIF1) (non-exact 
72%) 


i 


AF0Q9353 
















transducin (Peta)-Iike 1 
(TBL1) 


1 


Y12781 


+ 


+ 


+ 










transductn-iike enhancer of 
split 3, homotog of 
Drosophila E(sp1) (TLE3) 


1 


M99438 


+ 


+ 












Transtormation/transcnptio 
n domain-associated 
protein (TRRAP) 


i 


AF076974 




+ 












transtormation-sensitive , 
similar to Saccharomyces 
cerevisiae STI1 (STI1L) 


2 


M86752 






+ 






+ 




transforming growth factor 
beta-activated kinase 1 
(TAK1) (non-exact 78%) 


1 


AB009356 
















transforming growth factor 
beta-stimulated protein 
TSC-22 (TSC22) 


3 


AJ222700 


+ 


+ 


+ 


+ 








transforming growth factor, 
beta receptor III 
(betaglycan, 300kD) 
(TGFBR3) 


1 


L07594 




+ 




+ 




+ 




transforming growth factor, 
beta-induced, 68kD 
(TGFBI) 


2 


4507466 


+ 


+ 




+ 


+ 






I KANSrt)RMING 
GROWTH FACTOR-BETA 
INDUCED PROTEIN IG-H3 
PRECURSOR (BETA IG- 
H3) 


2 


Q 15582 
















transforming, acidic coiled- 
coil containing protein 1 
(TACC1) (non-exact 70%) 


1 


AF049910 
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transgeim 2 ( l AGUM2) 


14 


D21261 


T 














transgelin 2 (TAC3LN2) 
(non-exact) 


1 


D21261 
















trans-uoigi network protein 
(46, 48, 51 kD isoforms) 

( I OINO I ) 


2 


AK025316 
















transient receptor potential 
channel 1 (TRPC1) 


1 


xflonflfi — 

AOtfUOO 








+ 








transketolase (Wernicke- 
Korsakoff syndrome) (TKT) 


7 














+ 




translation factor sud 
homolog (GC20) 


1 


Mruo**oU / 








+ 








transun (I5N) 


3 


X75527 — 
















transiin-associated ractor X 
(TSNAX) 


1 


X95073 — 






+ 






+ 




transmembrane 
glycoprotein (A33) 


i 


U/9725 
















transmembrane protein 
(63kD), endoplasmic 
reticulum/Golgi 
intermediate compartment 
(P63) 


l 


X69910 — 






+ 


+ 








transmembrane protein 1 

/T* If"! |A\ 

(TMEM2) 


1 


AB0U1523 
















IWANSMbMBRANE 

PROTEIN SEX 
PRECURSOR (non-exact 
65%) 


1 


P51805 — 
















transmembrane trafficking 
protein (TMP21) 


2 


Xy/442 




+ 








■ + 




transporter 1 , ABC (A I P 
binding cassette) (TAP1) 




L2120B 






+ 










i reacher Collins- 
Franceschetti syndrome 1 

, I Owi 1 ) 


2 


U40847 














high in many libraries 


tnosephospnate isomerase 
1 rrpn\ 


2 


XB9723 


+ 








+ 






tropomyosin 


2 


X04201 






+ 










tropomyosin 4 ( 1 PM4) 


2 


X05276 


+ 














1 KPM-2 protein 




Mo337o 
















iryptase I precursor (non- 
exact 64%)(=P20231) 


1 


A35863 
















tryptophan rich basic 
protein (WRB) 


1 


Y12478 
















tryptophany MR N A 
synthetase (WARS) 


1 


X59892 


+ 


+ 


+ • 


+ 




+ 




i s translation elongation 
factor, mitochondrial 
(TSFM) 


1 


L37936 




+ 




+ 




+ 




ttopoisomerase (UNA) U 
beta(180kD) 


1 


Z15115 
















I u translation elongation 
factor mitochondrial 

y 1 UrM) 


4 


L38995 
















tuberous sclerosis 1 ~ " 

. I Ob l ) 


1 


AhU13168 








+ 








lUDerous sclerosis 2 


1 


X/S621 — 




+ 








+ 




tuDuun, alpha 1 (testis 

Decmc) (TUBA1) 


1 


— XD5S5B 




+ 












luounn, alpha, ubiquitous 

(K-ALPHA-1 ) 


11 


K00558 




+ 




+ 






ngn in many hbranes 


tubulin, alpha, ubiquitous 
(K-ALPHA-1) (low match) 


1 


— K0fl55fl 
















tubuurvspecitic chaperone ' 
c (TBCC) 


l 


US1234 




+ 












tumor necrosis factor 

(ligand) superfamily, 
member 10 (TNFSF10) 


/ 


U3/&1S 






+ 
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tumor necrosis factor 
(ligand) superfamiry, 
member 13 (TNFSF13) 


1 


AF046HBU 
















tumor necrosis factor 
(ligand) superfamily, 
member 14 (TNFSF14) 


1 


AF035bB1 
















tumor necrosis factor 
(ligand) superfamily, 
member 6 (TNFSF6) 


1 


D3B122 


+ 












Found only in library 
386: T-cell lymphoma 


tumor necrosis factor 
(tigand) superfamily, 
member 8 (TNFSF8) 


1 


L09/b3 


b only 












tumor necrosis factor 
alpha-inducible cellular 
protein containing leucine 
zipper domains (FIP2) 


i 


AF051U34 
















1 umor necrosis factor 
receptor superfamily 
member 7 (TNFRSF7) 


2 


M63928 










+ 






tumor necrosis factor 
receptor superfamily, 
member 10b (TNFRSF10B) 


i 


Af-U1t«t>b 




+ 












tumor necrosis factor 
receptor superfamily, 
member 10c, decoy without 
an intracellular domain 
(TNFRSF10C) 


3 


AF012629 
















tumor necrosis factor 
receptor superfamily, 
member 10d, decoy with 
truncated death 
domain (TNFRSF10D) 
(non-exact 84%) 


1 


Al-02384y 














found only in prostate 


tumor necrosis factor 
receptor superfamily, 
member 12 (translocating 
chain-association 
membrane protein) 
(TNFRSF12) 


1 


UWbOtt 




+ 


+ 






+ 




tumor necrosis factor 
receptor superfamiry, 
member 14 (herpesvirus 
entry mediator) 
(TNFRSF14) 


1 


U703Z1 




+ 


+ 










tumor necrosis factor 
receptor superfamily, 
member 1B (TNFRSF1B) 


5 


U52165 


+ 


+ 


+ 










tumor necrosis factor 
receptor superfamily, 
member 6 (TNFRSF6) 


1 


X6371/ 


u.w 










+ 




tumor necrosis factor 
receptor superfamily, 
member 7 (TNFRSF7) 


1 


M63928 




+ 












tumor necrosis factor, 
alpha-induced protein 2 
(TNFAIP2) 


8 


M92357 




•f 












tumor necrosis factor, 
alpha-induced protein 3 
(TNFAIP3) 


2 


M59465 
















tumor protein 53-binding 
protein, 1 (TP53BP1) 


1 


AW7&776 




+ 


+ 










tumor protein p53 (U- 
Fraumeni syndrome) 
(TP53) 


1 


Ml 4695 


+ 


+ 












Tumor protein p53-bindmg 
protein (TP53BPL) 


1 


U82939 


+ 














ii i rr*i r\r nmtoin 

lumor p rule in, 

translationally-controlled 1 
CTPT1) 


35 


' XI 6064 
















tumor protein, 
translationally-controlled 1 
(TPT1) (low score) 


1 


X 16064 
















tumor rejection antigen 
(gp96) 1 (TRA1) 


9 


X1518/ 


+ 


+ 


+ 


+ 


+ 


+ 
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I tumorous imaginal discs 
(Drosophila) homolog 

h ak tyrosine kinase (TXK7 



PCT/CA00/00005 



Af- 061 7 45 



L27071 
AJU01685 



teg 

protein (NKG2-E) 
I yku protein tyrosine 
kinase binding protein 
(TYROBP) 
tyrosine 3- 
monooxygenase/tryptopha 
In 5-monooxygenase 
activation protein, beta 
polypeptide (YWHAB) 
tyrosine 3- 
monooxygenase/tryptopha 
n 5-monooxygenase 
activation protein, zeta 
polypeptide ( 
YWHAZ) 



f rosme 3- 
j monooxygenase/tryptopha 
n 5-monooxygenase 
activation protein, zeta 
polypeptide (YWHAZ) 
i yrosine Kinase 2 (TYK2) 



M8S400 



tound only in fefal 
liver/spleen 



ugh in ecnonm 



XM637 
"P43403" 



KINASE 2AP-70 (70 KD 
IZETA-ASSOCIATED 
E5£T|W> (SYK-RELATED 
TYROSINE K1NAS~ 



tyrosyHKNA synthetase 
J/ YARS) 

small nuclear 
ririo. .... . , „. ww _ 

R : "on/egicus matrin 3) 
Uzjknu^j small nuclear 
RNA auxiliary factor 1 
(non-standard symbol) 
(UZ^FD ' 
\UZ2 snoWnA nost gene 
kUHG) 

lu4/ub-associatea kna 
Isplicing factor (H PRP3P1 

\TIAF\ _ rr i __ p-.i-. j . 



08B33B 



Lks small nuclear RNA" 

te* n * Np - s P ec, * lc P r otein 
(220 kD). ortholog of S. 
cerevisiae Prp8p (PRP 8) 

1 1 I n ^^3TTTyr^"^^^^ M ■ w ^^^^ ^ ■ ■ ^ 



^ s . n i CNH * SDec, * ,c Protein 
116k D(U5-116KDV 



y^ s . n J^ NH " s P eci ^ c Protein 
200 kDa (DEXH RNA 
hel^case family) (U5-200- 

ijaBU mKNA tor ubiquitin" 

uDiqumoi-cytochrorne c — 
reductase (6.4kD) subunit 



UBIUUINOL- _ 

CYTOCHROME C 
REDUCTASE IRON- 
SULFUR SUBUNIT 
PRECURSOR (RIESKE 
IRON-SULFUR PROTEIN) 
(RISP) (low match) 
uDiquitin A-S2 residue — 
ribosomal protein fusion 
product 1 (UBA521 



ubiquitin activating enzyme 
E1-like protein (GSA7 ) 
ubiquitin C (UBCJ 



X98649 
ABOU7510 



Z/0200 



1 



S 79522 



P47985 



Al»0y4516 



AB009010 



+ 



nign in ovary 
ign in tetai lung 



+ hign in ovary 
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ubtquitin carooxyMerminai 
esterase L3 (ubiquitin 
thiolesterase) (UCHL3) 


1 


M30494J 


«♦» 














ubiquitin fusion degradation 
1 -tike (UFD1L) 


1 


U64444 


4- 


+ 




«*» 








ubiquitin protein ligase E3A 
(human papilloma virus E6- 
associated protein, 
Angelman syndrome) 
(UBE3A) 


1 


U 54454 


B 




+ 










ubiquitin specific protease 
10 (USP10) 


4 


UoUU 




+ 


+ 










ubiquitin specific protease 
11 (USP11) 


1 


U44839 


+ 


+ 












ubiquitin specific protease 
15 (USP15) 


3 


AB011101 


+ 


+ 


+ 






+ 




ubiquitin speofic protease 
19(USP19) 


1 


AB020698 
















ubiquitin speafic protease 
4 (proto-oncogene) (USP4) 


1 


AhOI 73U5 


b 




+ 










ubiquitin specific protease 
4 (proto-oncogene) (USP4) 
(non-exact. 66%) 


i 


AhU173Ut> 
















ubiquitin specific protease 
7 (herpes virus-associated) 
(USP7) 


i 


£72499 




+ 


+ 










ubiquitin specific protease 
8 (USP8) 


5 


D29956 




+ 












UBIQUITIN-ACIIVAIINU 
ENZYME E1 (A1S9 
PROTEIN) (56%) 


1 


P22314 
















ubtquitin-activating enzyme 
E1 (A1S9Tand BN75 
temperature sensitivity 
complementing) (UBE1) 


i 


M58028 


+ 






+ _ 




+ 




ubiquitin-activating enzyme 
E1, like (UBE1L) 


1 


L34170 
















Ubiuuu iN-BINDING 
PROTEIN P62; 
phosphotyrosine 
independent ligand for the 
Lck SH2 domain p62 (P62) 


1 


U41806 






+ 










ubiquitin-conjugating 
enzyme E2 variant 1 
(UBE2V1) 


2 


U49278 


+ 




+ 


+ 


+ 


+ 




ubiquitin-conjugating 
enzyme E2 variant 2 
(UBE2V2) 


1 


X98091 
















UBIQUITIN- 
CONJUGATING ENZYME 
E2-17KD (UBIQUITIN- 
PROTEIN LIGASE) 


1 


Q16781 
















ubiquitin-conjugating 
enzyme E2B (RAD6 
homolog) (UBE2B) 


1 


M74525 


+ 


+ 


+ 










ubiquitin-conjugating 
enzyme E2G 2 
(homologous to yeast 
UBC7) (UBE2G2) 


1 


At-032456 








+ 








ubiquitin-conjugating 
enzyme E2H (homologous 
to yeast UBC8) (UBE2H) 


1 


Z29328 


+ 


+ 


+ 


+ 




+ 




uiJi^uiun-conjuuaiiriG 
enzyme E2L 1 (UBE2L1) 


«r 
i 








+ 






+ 




ubiquitin-conjugating 
enzyme E2L 3 (UBE2L3) 


3 


AJ000519 




+ 


+ 


+ 








ubiquitin-conjugating 
enzyme E2L 6 (UBE2L6) 


4 


AF 031 141 








+ 


+ 






ubiquitin-iike 1 (sentnn) 
(UBL1) 


2 


U81397 




+ 




+ 
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I UuP-N-acetyi-alpha-D- — 
galactosamine: poly peptide 
N- 

i a eery igata ctosaminy Itra ns1 
erase 2 (GalNAc-T2) 
|(GALNT2) 


2 


XHb019 


































UDP-N-acetyi-aipha-D- 
1 galactosamine: polypeptide 
IN* 

acetylgalactosaminyitransf 


1 


792589 


































(GalNAc-T3) (GALNT3) 

unnrupyart fi*?°vi\ 
niiui rCAdul DO /o # 




















unactrve progesterone 
receptor. 23 Kd (P23) 


2 


L24UU4 






+ 


+ 








unconventional myosin-ID 
(MY01F) 




057053 — 
















uncoupling protein 
homolog (UCPH) 


i 


093582 — 
















uncoupling protein 
homolog (UCPH) (low 
match 67%) 
Unknown gene product 


1 
1 


093552 — 

AC002310 - 
















unknown mKNA (done 
24514) 


i 


AF070542 - 
















unknown protein (done 
ICRFp507L0677) 


2 


















unKnown protein 
(Hs.93832) 
unknown protein IT 14 


1 
1 


AI-070S26 
AF0309BB 




+ 






+ 






uppressor ot Ty 
(S.cerevisiae) 6 homoioq 


1 


079984 


-*■ 




+ 






«f 




upreguiated by 1.25- — — 
dihydroxyvitamin D-3 

KVUUri ) 


74 


573591 




+ 




+ 






high in heart 


upreguiated by 1,25- 

dihydroxyvitamin D-3 

I A/Til |D1 \ /u u . • v 

kvuun) (tow match) 


1 


573591 
















upreguiated by 1,25^ 

luinyuroxyviiamin U-3 

(VDUP1) (low match) 


i 


573591 
















dihydroxyvitamin D-3 
(VDUP1)(low score) 


T 


573591 
















J(hUBF) 


1 


Xb3461 












+ 




uv radiation resistance 
associated gene (UVRAG) 


2 


799050 




+ 


+ 






+ 




vacuolar proton-A I Pase, 

subunit D; V-ATPase 
subunit D (ATP6DV) ' 
jv-akt murine thymoma viral " 


A 


X/1490 






+ 










oncogene homolog 1 
|(AKT1) 

K/anin2(VNN2) 


1 
3 


M63167 

AJ132100 ■ 
















vasodilator-stimulated 

jphospho protein (VASP) 

|vav i oncogene (VAV1) 

|vav z oncogene (VAV2) 


3 
1 


Z46389 
M59834 












+ 




XT av| an sarcoma virus 
JCTIO^oncogene homolog 

v-ero-D* avian 


1 


576992 


+ 














erythroblastic leukemia 
viral oncogene homolog 3 
(ERBB3) 

VbKSICAN CORE 


1 


M29366 
















PROTEIN PRECURSOR 
v'esicie-assoctated 


1 


P13611 
















membrane protein 1 
Ksynaptobrevin 1) (VAMPH 
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vesicie-assoaated 
membrane protein 3 
(cellubrevin) (VAMP3) 


1 


U54520 
















v-tos f^B'J murine 
osteosarcoma viral 
oncogene homolog (FOS) 




K00650 














nign in aona 


v-iua i d*J muinit? 

osteosarcoma viral 
oncogene homolog (FOS) 
(low match) 


A 

1 


rsUUooU 
















vimn 2 (eznn) (V1L2) 


1 


X51521 




+ 




+ 




+ 




viiun-iike protein 


1 


LJ8B154 
















vimemin (VIM) 


12 


X56134 












+ . 


high in many libranes 


vincuiin (VCL) 


4 


M33308 




+ 


+ 










vitamin A responsive; 
cytoskeleton related (JWA) 


6 


AhU70523 
















v-jun avian sarcoma virus 
17 oncogene homolog 

/ II |K!\ 
(JUlMJ 


2 


U6592S 


+ 






+ 




+ 




v-myo avian myeloblastosis 
viral oncogene homolog 
(MYB) 


1 


M15D24 






+ 










voltage-dependent anion 
channel 1 (VDAC1) 


1 


L06132 




+ 








+ 




voltage-dependent anion 
cnannei o (vljac3) 


4 


U90943 






+ . 


+ 




+ 




von Hippei-Undau 
syndrome (VHL) 


1 


LI 5409 




+ 












von wniebrand factor 
(vWF) (low matched) 


1 


X06828 
















v-rat munne sarcoma 361 1 
viral oncogene homolog 1 
(ARAF1) 


2 


L2403B 




+ 


+ 


+ 








v-rat-i munne leukemia 
viral oncogene homolog 1 
(RAF1) 


1 


X03484 


+ 


+ 


+ 






+ 




v-rai simian leukemia viral 
oncogene homolog B (ras 
related; GTP binding 
protein) (RALB) 


3 


M35416 
















V-rel avian 

reticuioendotheiiosis viral 
oncogene homolog A 
(nuclear factor of kappa 
light polypeptide gene 
enhancer in B*cells 3 
(p65)) (RELA) 


i 


LI 9067 




+ 


+ 










v-ves-1 Yamaauchi 
sarcoma viral related 
oncogene homolog (LYN) 


- m 2'" " 


Ml 6038 
















(WDR1) 


■ 


AB010ZT7 — 






+ 




+ 






WUK1 (=Ah020250) 


i 


AJ-020056 
















WD-repeat protein 
(HAN11) 


2 


U94747 






+ 






+ 




Williams-beuren syndrome 
chromosome region 1 
(WBSCR1) 


12 


Ah045555 










+ 


+ 




Wiskott-Aldnch syndrome 
protein interacting protein 
(WASPIP) 


4 


X86019 


+ 




+ 






+ 




a (inactive)-specitic 
transcript (XIST) 


2 


M97168 
















Aciuucifiid pigmeniosum, 
complementation group C 
(XPC) 


3 


D21069 






+ 










aiak associated tactor-1 


2 


X99699 








+ 








XIB 


1 


X90392 










+ 






x-hnked annidroitic 
ectodermal dysplasia 


1 


AF0Q3528 
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x-ray repair 

complementing defective 
repair in Chinese hamster 
cells 5 (double-strand- 
break 

rejoining; Ku autoantigen, 

80kD) (XRCC5) 

XKP2 protein 


1 


j RI3U938 
"1 — AJUD75W1 














nign in spleen ~i 


yeioia differentiation 
primary response gene 
(88) (MYD88) 


1 


"1 UB4408 




+ 










I 


associated protein kinase 


1 


j L05148 
















zeta-chain (TCR) 

dabuciaiea protein Kinase 
(70kD) (ZAP70) (low 
match) 


— 1 — 


"j — 
















zinc tinger protein 
(Hs.47371) 


2 


j UB9274 




+ 










1 


(Hs.78765) 




1 U69645 




+ 




+ 




+ 




zinc tinger protein 10 (KOX 
1; (^NriU) 

ZINCHNGbK PROTEIN 


— i — 


1 X70933 














+ nnlv J 


(mzf-16) (non-exact 
51%) 


— \ — 


j 015973 — 














I 


(HZF-16) (2NF124) (non- 
exact 78 %1 

l\HL HNUbK MKOIfcIN — 


1 


S&4641 
















133 


1 


P5273B — 














— — ( 


(clone pHZ-20) (2NF136) 




llU9367 






+ 


+ 








zinc tinger protein 140 
l u< Jne prtz.-oy) (£i\lri40) 


— ^ — 


— DDS3BB 




+ 




+ 








zinc tinger protein 140 
(clone pHZ-39) (ZNF140) 
V non-exact 0970) 


1 


SF0BD8B5 














' 1 


zinc Tinger protein 140 
(clone pHZ-39) (ZNF140) 
(non-exact fo/o) 


1 I 


009358 

















zinc tinger protein 140 
( Clone PMZ.-39) (ZNF140) 
(non-exact 73%aa) 


— 1 — 


5BB50B 














I 


zinc finger protein 140 
(cione pn^.-jy) (£IMr 140) 
(non-exact, 80%) 


, 


1(08368 














| 


zjnc nnger protein 1 4«i 
(clone pHZ-1) (ZNF143) 


\ 1 




+ 




+ 










zinc linger protein 143 

uone prr^.- 1 ) (^.Nr 143) 
(low match) 




— DDS85D 














I 


^.inc nnger protein 148 
(pHZ-52) (ZNF148) 


1 | 


At-039019 
















151 (MIZ-1 PROTEIN) (low 
match) 


1 I 


U13105 
















zinc linger protein 1 73 
ZNF173} 


1 1 


UU9825 


b.T 




+ 










zinc tinger protein 192 

ia^f \ nun-exact, DOYo) 


1 1 


US/ 796 














j 


zinc linger protein 198 
ZNF198) 


— 1 — r 


AJ224901 




+ 












zinc Tinger protein 2 (ZNF2) ' 
(low match) 


1 


XB0152 

















zinc finger protein 200 
(ZNF200) 




AF060B8B 




+ 












g^^TprcleTrr^ 


6 


At- 046001 


+ 


+ 






+ 




ugh in prostate 9 


zinc finger protein 216 

(ZNF216) 


2 


AK062072 " 


+ 
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zmc linger protein 21 1 
(ZNF217) 


1 


AKW1259 


i activated 










ZINC FINGbK PROTEIN 
22 (ZINC FINGER 
PROTEIN KOX1 5) (non- 
exact 58%) 


1 


PI 7026 
















zinc finger protein 230 
(ZNF230) 


1 


U95044 
















Zinc finger protein 239 
(ANF239) 


1 


L26914 
















zinc finger protein 251 
(ZNF261) 




AbU02363 
















zinc finger protein 262 
(ANF262) 




AbOU7685 
















zinc finger protein 263 
(ZNF263) 




UBS827 
















zinc finger protein 264 
(ZNF264) 




AB007872 
















ZINC HNGbR PROTEIN 
33A (ZINC FINGER 
PROTEIN KOX31) 
(KIAA0065) (HA0946) 


— * — 


O0S730 
















zinc finger protein 42 
(myeloid-spectfic retinoic 
cid- responsive) (ZNF42) 


, — 


M58297 


+ 






+ 








zinc finger protein 43 
(HTF6) (ZNF43) (low 
match) 


— 1 — 


X59244 
















zinc finger protein 43 
(HTF6) (ZNF43) (non- 
exact, 54%) 


— 1 — 


X59244 
















zinc finger protein 43 
(HTF6) (ZNF43) (non- 
exact. 71%) 


— r— 


X59244 
















ZINC HNGER PROTEIN 
43 (ZINC PROTEIN HTF6) 
(non-exact 67%) 




P28160 
















zinc finger protein 45 (a 
Kruppei-associated box 
(KRAB) domain 
polypeptide) (ZNF45) 


1 


L75B47 














only found in testis 


ZINC HNGER PR07HFT 
46 (ZINC FINGER 
PROTEIN KUP) (non-exact 
62%) 


1 


P24278 
















zinc finger protein 6 
(CMPX1)(ZNF6) 




X56465 




+ 


+ 






+ 




zinc finger protein 74 
(Cos52) (ZNF74) (non- 
exact, 67%) 


l 


X71623 
















zinc finger protein 76 
(expressed in testis) 
(ZNF76) 


^ 


M91592 




+ 








+ 




ZINC FINGbR PROTEIN 

PROTEIN HPF1) (non- 
exact 65%) 


1 


P51522 
















zinc finger protein 64 


1 


M2787B 


1 activated 


+ 


+ 






+ 




zinc finger protein 65 




U35376 




+ 


+ 










zinc finger protein y (^Nh9) 




M28372 




+ 


+ 


+ 




+ 




/jnl; MNGfcW PKOIkIN 
93 (*ZINC FINGER 
PROTEIN HTF34) (non- 
exact t\j A>) 




P35789 
















zinc finger protein U2H2-25 
(ZNF25) 




U38904 




+ 












zinc finger protein done 
L3-4 




AF024706 
















zinc finger protein 
homologous to Zfp-36 in 
mouse (ZFP36) 


4 


M92843 














blood only 
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2IN<J HNGfcK PROTEIN— 

HRX (ALL-1) (71%a.a.) 
zinc tinger protein H2F4 


1 " 

1 


UU3164 — 
X/8927 
















zinc finger protein KIZ 

zinc tinger protein, 
subfamily 1A. 1 (Ikaros) 
(LYF1) 

zinc tinger protein, ! 


1 

1 


U45132 

U40462 — 




t- 












subfamily 1A, 1 (Ikaros) 
(LYF1) (low match) 


1 


U40452 — 
















zinc nnger transcriptional 
regulator (GOS24) 
zinc-ringer helicase <h2FH) 


1 


M92844 
U91543 






+ 










zn-1b related zinc tinger 
protein (rlf) 


1 


U22377 








+ 








Zn-io related zinc tinger 
protein (rlf) (non-exact 
56%) 

ZNr-tiU-linked kKV9 long — 


1 


022377 ] 
















itsi ininai repeat 
ZWIO(Drosophila) 


1 


X83497 
















homolog, 

centromere/kinetochore 
protein (ZW10) 
zyxin (ZYX) 


4 


U54995 
— 795735 




+ 













10 



15 



Column 1: List of unique genes derived from 6,283 known ESTs from blood cells.? 
Column 2: Number of genes found in randomly sequenced ESTs from blood cells. 
Columns: Accession number. Column 4: indicates the presence of the unique 
gene in publicly available cDNA libraries of blood (Bl), brain (Br), heart (H), kidney 
(K), liver (Li) and lung (Lu). -Comparison to previously identified tissue-specific 
genes was determined using the GenBank of the National Centre of Biotechnology 
Information (NCBI) Database. 

Discussion 

Every cell and tissue comprising the human body share the necessary 
genetic information required to maintain cellular homeostasis. These " housekeeping- 
genes function in basic cellular maintenance, including energy metabolism and 
cellular structure in all cell types. However, in certain situations, even the 
housekeeping genes show altered expression. Thus, it is necessary to define the use of 
these genes as internal controls from one investigation to another. Current results 
from the human blood cell EST database indicate that over 50% of the transcripts are 
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widely expressed throughout the human body. Most of the cell or tissue specific 
genes are also detectable in blood cells by RT-PCR analysis. 

For example, isoformic myosin heavy chain genes are known to be 
generally expressed in cardiac muscle tissue. In the rodent, the pMyHC gene is only 
5 highly expressed in the fetus and in diseased states such as overt cardiac hypertrophy, 
heart failure and diabetes; the aMyHC gene is highly expressed shortly after birth and 
continues to be expressed in the adult heart. In the human, however, pMyHC is 
highly expressed in the ventricles from the fetal stage through adulthood. This highly 
expressed PMyHC, which harbours several mutations, has been demonstrated to be 
10 involved in familial hypertrophic cardiomyopathy (Geisterfer-Lowrance et al. 1990). 
It was reported that mutations of pMyHC can be detected by PCR using blood 
lymphocyte DNA (Ferrie et al., 1992). Most recently, it was also demonstrated that 
mutations of the myosin-binding protein C in familial hypertrophic cardiomyopathy 
can be detected in the DNA extracted from lymphocytes (Niimura et al, 1998). 
15 Similarly, APP and APC, which are known to be tissue specific and 

predominantly expressed in the brain and intestinal tract, are also detectable in the 
transcripts of blood. These cell- or tissue-specific transcripts are not detectable by 
Northern blot analysis. However, the low number of transcript copies can be detected 
by RT-PCR analysis. These findings strongly demonstrate that genes preferentially 
20 expressed in specific tissues can be detected by a highly sensitive RT-PCR assay. In 
recent years, evidence has been obtained to indicate that expression of cell or tissue- 
restricted genes can be detected in the peripheral blood of patients with metastatic 
transitional cell carcinoma (Yuasa et al. 1998) and patients with prostate cancer (Gala 
etal. 1998). 

25 Atrial natriuretic factor (ANF) and zinc finger protein (ZFP), which are 

known to be highly expressed in heart tissue biopsies and in the plasma of heart 
failure patients, are also detectable in the transcripts of blood. Differential expression 
of zinc finger protein among the normal, diabetic and asymptomatic preclinical 
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subjects may have additional value as a prophylactic "early warning system". On a 
related note, there is now more attention/discussion in the cardiovascular disease field 
being focused on Syndrome X, loosely defined as a continuum of hypertension, 
increasing sugar levels, diabetes, kidney failure, culminating in heart failure, with the 
possibility of stroke and heart attack at any time in the continuum. The early 
identification of patients at risk of organ failure has been a challenge to the medical 
community for some time and the present method has the potential of resolving or, at 
least, ameliorating this challenge. 

The present invention demonstrates that a simple drop of blood may be 
used to determine the quantitative expression of various mRNAs that reflect the 
health/disease state of the subject through the use of RT-PCR analysis. This entire 
process takes about three hours or less. The single drop of blood may also be used for 
multiple RT-PCR analyses. There is no need for large samples and/or costly and ~ 
time-consuming separation of cell types within the blood for this method as compared 
15 to the methods described by Kimoto (1998) and Chelly et al. (1989; 1988). It is 
believed that the present finding can potentially revolutionize the way that diseases 
are detected, diagnosed and monitored because it provides a non-invasive, simple, 
highly sensitive and quick screening for tissue-specific transcripts. The transcripts 
detected in whole blood have potential as prognostic or diagnostic markers of disease, 
as they reflect disturbances in homeostasis in the human body. Delineation of the 
sequences and/or quantitation of the expression levels of these marker genes by RT- 
PCR will allow for an immediate and accurate diagnostic/prognostic test for disease or 
to assess the efficacy and monitor a particular therapeutic. 

In addition to RT-PCR, other methods of amplifying may also be used 
25 for the purpose of measuring/quantitating tissue-specific transcripts in human blood. 
For example, mass spectrometry may be used to quantify the transcripts (Koster et al., 
1996; Fu et al., 1998). The application of presently disclosed method for detecting 
tissue-specific transcripts in blood does not restrict to subjects undergoing course of 
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therapy or treatment, it may also be used for monitoring a patient for the onset ot 
overt symptoms of a disease. Furthermore, the present method may be used for 
detecting any gene transcripts in blood. A kit for diagnosing, prognosing or even 
predicting a disease may be designed using gene-specific primers or probes derived 
5 from a whole blood sample for a specific disease and applied directly to a drop of 
blood. A cDNA library specific for a disease may be generated from whole blood 
samples and used for diagnosis, prognosis or even predicting a disease. 

The following references were cited herein: 
Claudio JO et al. (1998). Genomics 50:44-52. 
10 Chelly J et al. (1989). Proc. Nat. Acad. Sci. USA. 86:2617-2621. 
Chelly J et al. (1988). Nature 333 :858-860. 
Drews J & Ryser S (1997). Nature Biotech. 15:1318-9. 
Ferrie RM et al. (1992). Am. J. Hum. Genet. 51 :251-62. 
Fu D-J etal. (1998). Nat. Biotech 16: 381-4. 
15 Gala JL et al. (1998). Clin. Chem. 44(3):472-81 . 

Geisterfer-Lowrance AAT et al. (1990). Cell 62:999-1006. 
GrodenJc/a/. (1991). Cell 66:589-600. 
Hwang DM et al. (1997). Circulation 96:4146-4203. 
Jandreski MA & Liew CC (1987). Hum. Genet. 76:47-53. 
20 Jin O et al. (1990). Circulation 82:8-16 

Kimoto Y (1998). Mol. Gen. Genet 258:233-239. 
KosterMe/a/. (1996). Nat. Biotech 14: 1123-8. 
Liew & Jandreski (1986). Proc. Nat. Acad. Sci. USA. 83:3175-3179 
Liew CC et al. (1990). Nucleic Acids Res. 18:3647-3651. 
25 Liew CC (1993). J Mol. Cell. Cardiol. 25:891-894 

Liew CC et al. (1994). Proc. Natl. Acad Sci. USA. 91:10645-10649. 
Liew et al. (1997). Mol. and Cell. Biochem. 172:81-87. 
Niimura H et al. (1998). New Eng. J. Med. 338:1248-1257. 
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Ogawa M (1993). Blood 81:2844-2853. 

Santoro IM & Groden J (1 997). Cancer Res. 57:488-494. 

Yuasa T et al. (1 998). Japanese J. Cancer Res. 89:879-882. 

Any patents or publications mentioned in this specification are 
indicative of the levels of those skilled in the art to which the invention pertains. 
Further, these patents and publications are incorporated by reference herein in their 
entirety to the same extent as if each individual publication was specifically and 
individually indicated to be incorporated by reference. 

One skilled in the art will appreciate readily that the present invention 
is well adapted to carry out the objects and obtain the ends and advantages mentioned 
as well as those objects, ends and advantages inherent herein. The present examples, 
along with the methods, procedures, treatments, molecules, and specific compounds 
described herein are presently representative of preferred embodiments, are 
exemplary, and are not intended as limitations on the scope of the invention. Changes 
therein and other uses will occur to those skilled in the art which are encompassed 
within the spirit of the invention as defined by the scope of the claims. 
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1 . A method for detecting expression of a gene in blood from a 
subject, comprising the steps of: 
5 a) quantifying RNA from a subject blood sample; and 

b) detecting expression of said gene in the quantified RNA, 
wherein the expression of said gene in said quantified RNA indicates expression of 
said gene in the subject blood. 

10 2. The method of claim 1, wherein the quantification is performed 

by mass spectrometry. 

3. A method for detecting expression of one or more genes in 
blood from a subject, comprising the steps of: 

15 a) obtaining a subject blood sample; 

b) extracting RNA from said blood sample; 

c) amplifying said RNA; 

d) generating expressed sequence tags from the amplified RNA 

product; and 

20 e) detecting expression of said genes in the expressed sequence 

tags, wherein the expression of said genes in said expressed sequence tags indicates 
expression of said genes in the subject blood. 

4. The method of claim 3, wherein said genes are non-cancer- 
25 associated genes. 

5. The method of claim 3, wherein said genes are tissue-specific 

genes. 
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6. The method of claim 3, wherein said subject is a fetus, an 
embryo, a child, an adult or a non-human animal. 



7. The method of claim 3, wherein the amplification is performed 

by RT-PCR. 



8. The method of claim 7, wherein said RT-PCR utilizes primers 
selected from the group consisting of random sequence primers and gene-specific 
1 0 primers. 



9. A method for detecting expression of one or more genes in 
blood from a subject, comprising the steps of: 

a) obtaining a subject blood sample; 

b) extracting DNA fragment(s) from said blood sample; 

c) amplifying said DNA fragment(s); and 

d) detecting expression of said genes in the amplified DNA 
product, wherein the expression of said genes in said amplified DNA product 
indicates expression of said genes in the subject blood. 



15 



20 



10. A method for monitoring a course of therapeutic treatment in an 
individual, comprising the steps of: 

a) obtaining a blood sample from said individual; 

b) extracting RNA from said blood sample; 
25 c) amplifying said RNA; 

d) generating expressed sequence tags from the amplified RNA 

product; and 
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e) detecting expression of genes in said expressed sequence tags, 

wherein the expression of said genes is associated with the effect of said therapeutic 
treatment; and 

f) repeating steps a)-e), wherein the course of said therapeutic 
5 treatment is monitored by detecting the change of expression of said genes in the 

expressed sequence tags. 

11. The method of claim 10, wherein the amplification is 
performed by RT-PCR. 

10 

12. The method of claim 11, wherein the change of expression of 
said genes in the expressed sequence tags is monitored by sequencing the expressed 
sequence tags and comparing the resulting sequences at various time points. 

15 13. The method of claim 1 1, wherein the change of expression of 

said genes in the expressed sequence tags is monitored by performing single 
nucleotide polymorphism analysis and detecting the variation of a single nucleotide in 
the expressed sequence tags at various time points. 

20 14. The method of claim 10, wherein said individual is monitored 

for the onset of overt symptoms of a disease, and wherein the expression of said genes 
is associated with the onset of said symptoms. 

15. A method for diagnosing a disease in a test subject, comprising 

25 the steps of: 

a) generating a cDNA library for said disease from a whole blood 
sample from a normal subject; 
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b) generating expressed sequence tag (EST) profile from the 

normal subject cDNA library; 

c) generating a cDNA library for said disease from a whole blood 
sample from a test subject; 

d) generating EST profile from the test subject cDNA library; and 

e) comparing the test subject EST profile to the normal subject 
EST profile, wherein if said test subject EST profile differs from said normal subject 
EST profile, said test subject might be diagnosed with said disease. 



16. A kit for diagnosing, prognosing or predicting a disease, 
comprising: 

a) gene-specific primers; wherein said primers are designed in 
such a way that the sequences of said primers contain the opposing ends of two - 
adjacent exons for the specific gene with the intron sequence excluded; and 
15 b) a carrier, wherein said carrier immobilizes said primer(s). 

17. The kit of claim 16, wherein said gene-specific primer(s) are 
selected from the group consisting of insulin-specific primers, atrial natriuretic factor- 
specific primers, zinc finger protein gene-specific primers, beta-myosin heavy chain 

20 gene-specific primers, amyloid precurser protein gene-specific primers, and 
adenomatous polyposis-coli protein gene-specific primers. 

18. The kit of claim 17, wherein the sequences of said gene- 
specific primers are selected from the group consisting of SEQ ID Nos. 1 and 2, and 

25 SEQ ID Nos. 5 and 6. 



19. A method for diagnosing, prognosing or predicting a disease in 
a test subject, comprising the step of: 
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applying the kit of claim 16 to a test subject whole blood sample, 

wherein quantitative expression levels of specific genes associated with said disease 

are detected and compared to the levels of said specific genes expressed in a normal 

subject, therefore, said disease may be diagnosed, prognosed or predicted. 

5 

20. The method of claim 19, wherein said method is used for 
monitoring a course of therapeutic treatment or monitoring the onset of overt 
symptoms of said disease. 

10 21. A kit for diagnosing, prognosing or predicting a disease, 

comprising: 

a) probes derived from a whole blood sample for a specific 

disease; and 

b) a carrier, wherein said carrier immobilizes said probes. 

15 

22. A method for diagnosing, prognosing or predicting a disease in 
a test subject, comprising the step of: 

applying the kit of claim 21 to a test subject whole blood sample, 
wherein quantitative expression levels of specific genes associated with said disease 
20 are detected and compared to the levels of said specific genes expressed in a normal 
subject, therefore, said disease may be diagnosed, prognosed or predicted. 

23. The method of claim 22, wherein said method is used for 
monitoring a course of therapeutic treatment or monitoring the onset of overt 

25 symptoms of said disease. 

24. A cDNA library specific for a disease, wherein said cDNA 
library is generated from whole blood samples. 
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<120> Method for the Detection of Gene Transcripts 
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<130> 2173/0003 

<150> US Number not yet assigned 

<151> 2000-01-04 

<150> US 60/115,125 

<151> 1999-01-06 
<160> 10 

<210> 1 

<211> 18 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> forward primer of exon 1 of insulin gene used 
for quantitative RT-PCR analysis 

<400> 1 

gccctctggg gacctgac 18 

<210> 2 

<211> 18 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> reverse primer of exons l and 2 of insulin 
gene used for quantitative RT-PCR analysis 

<400> 2 

cccacctgca ggtcctct 18 
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<210> 3 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> forward primer of (3MyHC gene used for 

quantitative RT-PCR analysis 

<400> 3 

gctggaacgt agagactccc tgct 24 



<210> 4 
<211> 24 
<212> DNA 

<213> artificial sequence 
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<221> primer_bind 

<223> reverse primer of BMvHC aene hcs-h 

quantitative RT-PCR analysis 9 f ° r 

<400> 4 

ggatccttcc agatcatcca cttg 24 



<210> 5 

<211> 20 

<212> DNA 

<213> artificial sequence 
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<221> primer_bind 

RT-PCR 223 > forwa ^d primer of ANF used for quantitative 

analysis 
<400> 5 

ggatttcaag aatttgctgg 20 
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<212> DNA 

<213> artificial sequence 
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<221> primer_bind 

<223> reverse primer of ANF used for quantitative 

RT-PCR analysis 
<400> 6 

gcagatcgat cagaggagtc 20 



<210> 7 
<211> 20 
<212> DNA 

<213> artificial sequence 
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<221> prime r_bind 

<223> forward primer of APP used for quantitative 

RT-PCR 

analysis 
<400> 7 

ggatgcttca tgtgaacgtg 20 



<210> 8 

<211> 19 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> reverse primer of APP used for quantitative 



RT-PCR 



analysis 
<400> 8 

tcattcacac cagcacatg 19 
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METHOD FOR THE DETECTION OF GENE TRANSCRIPTS 

IN BLOOD AND USES THEREOF 



5 BACKGROUND OF THE INVENTION 

Cross-Refere nce to Related Application 

This application claims the benefit of priority of provisional patent application 
U.S. Serial Number 60/1 15.125, filed January 6, 1999 and of a U.S. application 
1 0 entitled " Method for the Detection of Gene Transcripts in Blood and uses Thereof ' 
filed on January 4, 2000 (application number not yet assigned). 

Field of the Invention 

The present invention relates generally to the molecular biology of 
1 5 human diseases. More specifically, the present invention relates to a process using the 
genetic information contained in human peripheral whole blood for the diagnosis, 
prognosis and monitoring of genetic and infectious disease in the human body. 

Description of the Related Art 
20 The blood is a vital pan of the human circulatory system for the human 

body. Numerous cell types make up the blood tissue including monocytes, 

leukocytes, lymphocytes and erythrocytes. Although many blood cell types have been 

described, there are likely many as yet undiscovered cell types in the human blood. 

Some of these undiscovered cells may exist transiently, such as those derived from 
25 tissues and organs that are constantly interacting with the circulating blood in health 

and disease. Thus, the blood can provide an immediate picture of what is happening 

in the human body at any given time. 



1 
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The turnover of cells in the hematopoietic system is enormous. It was 

reported that over one trillion cells, including 200 billion erythrocytes and 70 billion 

neutrophilic leukocytes, turn over each day in the human body (Ogawa 1993). As a 

consequence of continuous interactions between the blood and the body, genetic 

5 changes that occur within the cells or tissues of the body will trigger specific changes 

in gene expression within blood. It is the goal of the present invention that these 

genetic alterations be harnessed for diagnostic and prognostic purposes, which may 

lead to the development of therapeutics for ameliorating disease. 

The complete profile of gene expression in the circulating blood 

10 remains totally unexplored. It is hypothesized that gene expression in the blood is 
reflective of body state and, as such, the resultant disruption of homeostasis under 
conditions of disease can be detected through analysis of transcripts differentially 
expressed in the blood alone. Thus, the identification of several key transcripts or 
genetic markers in blood will provide information about the genetic state of the cells, 

15 tissues, organs and systems of the human body in health and disease. 

The prior art is deficient in non-invasive methods of screening for 
tissue-specific diseases. The present invention fulfills this long-standing need and 
desire in the art. 

20 SUMMARY OF THE INVENTION 

This present invention discloses a process of using the genetic 
information contained in human peripheral whole blood in the diagnosis, prognosis 
and monitoring of genetic and infectious disease in the human body. The process 
25 described herein requires a simple blood sample and is, therefore, non-invasive 
compared to conventional practices used to detect tissue specific disease, such as 
biopsies. 
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One object of the present invention is to provide a non-invasive 
method for the diagnosis, prognosis and monitoring of genetic and infectious disease 
in humans and animals. 

In one embodiment of the present invention, there is provided a 
method for detecting expression of a gene in blood from a subject, comprising the 
steps of: a) quantifying RNA from a subject blood sample: and b) detecting 
expression of the gene in the quantified RNA. wherein the expression of the gene in 
quantified RNA indicates the expression of the gene in the subject blood. 

In another embodiment of the present invention, there is provided a 
method for detecting expression of one or more genes in blood from a subject, 
comprising the steps of: a) obtaining a subject blood sample: b) extracting RNA from 
the blood sample; c) amplifying the RNA: d) generating expressed sequence tags 
(ESTs) from the amplified RNA product: and e) detecting expression of the genes in " 
the ESTs. wherein the expression of the genes in the ESTs indicates the expression of 
1 5 the genes in the subject blood. Preferably, the genes are tissue-specific genes. 

In still another embodiment of the present invention, there is provided 
a method for detecting expression of one or more genes in blood from a subject, 
comprising the steps of: a) obtaining a subject blood sample; b) extracting DNA 
fragments from the blood sample: c) amplifying the DNA fragments; and d) detecting 
20 expression of the genes in the amplified DNA product, wherein the expression of the 
genes in the amplified DNA product indicates the expression of the genes in the 
subject blood. 

In yet another embodiment of the present invention, there is provided a 
method for monitoring a course of a therapeutic treatment in an individual. 
25 comprising the steps of: a) obtaining a blood sample from the individual; b) extracting 
RNA from the blood sample; c) amplifying the RNA; d) generating expressed 
sequence tags (ESTs) from the amplified RNA product; e) detecting expression of 
genes in the ESTs. wherein the expression of the genes is associated with the effect of 



BNSOOCID: <WO 0O4O748A3_IA> 



WO 00/40749 PCT/CAOO/00005 
the therapeutic treatment: and f) repeating steps a)-e) ? wherein the course of the 

therapeutic treatment is monitored by detecting the change of expression of the genes 
in the ESTs. Such a method may also be used for monitoring the onset of overt 
symptoms of a disease, wherein the expression of the genes is associated with the 
5 onset of the symptoms. 

In still yet another embodiment of the present invention, there is 
provided a method for diagnosing a disease in a test subject, comprising the steps of: 
a) generating a cDNA library for the disease from a whole blood sample from a 
normal subject; b) generating expressed sequence tag (EST) profile from the normal 
10 subject cDNA library; c) generating a cDNA library for the disease from a whole 
blood sample from a test subject: d) generating EST profile from the test subject 
cDNA library: and e) comparing the test subject EST profile to the normal subject 
EST profile, wherein if the test subject EST profile differs from the normal subject 
EST profile, the test subject might be diagnosed with the disease. 

15 In still yet another embodiment of the present invention, there is 

provided a kit for diagnosing, prognosing or predicting a disease, comprising: a) gene- 
specific primers; wherein the primers are designed in such a way that their sequences 
contain the opposing ends of two adjacent exons for the specific gene with the intron 
sequence excluded: and b) a carrier, wherein the carrier immobilizes the primer(s). 

20 Such a kit may be applied to a test subject whole blood sample to diagnose, prognose 
or predict a disease. 

In yet another embodiment of the present invention, there is provided a 
kit for diagnosing, prognosing or predicting a disease, comprising: a) probes derived 
from a whole blood sample for a specific disease; and b) a carrier, wherein the carrier 

25 immobilizes the probes. Such a kit may be applied to a test subject whole blood 
sample to diagnose, prognose or predict a disease. 

Furthermore, the present invention provides a cDNA library specific 
for a disease, wherein the cDNA library is generated from whole blood samples. 
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Other and further aspects, features, and advantages of the present 

invention will be apparent from the following description of the presently preferred 

embodiments of the invention. These embodiments are given for the purpose of 

disclosure. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 



So that the matter in which the above-recited features, advantages and 
objects of the invention, as well as others which will become clear, are attained and 
10 can be understood in detail, more particular descriptions of the invention briefly 
summarized above may be had by reference to certain embodiments thereof which are 
illustrated in the appended drawings. These drawings form a pan of the specification. 
It is to be noted, however, that the appended drawings illustrate preferred 
embodiments of the invention and therefore are not to be considered limiting in their 
15 scope.not be considered to limit the scope of the invention. 

Figure 1 shows the following RNA samples prepared from human 
blood; Figure 1A: Lane 1, Molecular weight marker; Lane 2, RT-PCR on APP gene; 
Lane 3, PCR on APP gene: Lane 4, RT-PCR on APC gene; Lane 5, PCR on APC 
gene: Figure IB: Lanes 1 and 2. RT-PCR and PCR of (3MyHC. respectively: Lanes 3 
20 and 4, RT-PCR of pMyHC from RNA prepared from human fetal and human adult 
heart, respectively; Lane 5, Molecular weight marker. 

Figure 2 shows quantitative RT-PCR analysis performed on RNA 
samples extracted from a drop of blood. . Forward primer (5*- 
GCCCTCTGGGGACCTGAC-3\ SEQ ID No. 1) of exon 1 and reverse primer (5 5 - 
25 CCCACCTGCAGGTCCTCT-3", SEQ ID No. 2) of exons 1 and 2 of insulin gene. 
Blood samples of 4 normal subjects were assayed. Lanes 1, 3, 5 and 7 represent 
overnight "fasting" blood sample and lanes 2, 4, 6 and 8 represent "non-fasting" 
samples. 
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Figure 3 shows quantitative RT-PCR analysis performed on RNA 

samples extracted from a drop of blood. Lanes 1 and 2 represent normal healthy 

person and lane 3 represents late-onset diabetes (Type II) and lane 4 represents 

asymptomatic diabetes. 

5 Figure 4 shows multiple RT-PCR assay in a drop of blood. Primers 

were derived from insulin gene (INS), zinc-finger protein gene (ZFP) and house- 
keeping gene (GADH). Lane 1 represents normal person. Lane 2 represents late- 
onset diabetes and lane 3 represents asymptomatic diabetes. 

Figure 5 shows standardized levels of insulin gene (Figure 5A) and 

10 ZFP gene (Figure 5B) expressed in a drop of blood. The first three subjects were 
normal, second two subjects showed normal glucose tolerance, and the last subject 
had late onset diabetes type II. Figure 5C shows standardized levels of insulin gene 
expressed in each fractionated cell from whole blood. 

Figure 6 shows the differential screening of human blood cell cDNA 

1 5 library with different cDNA probes of heart and brain tissue. Figure 6A shows blood 
cell cDNA probes vs. adult heart cDNA probes. Figure 6B shows blood cell cDNA 
probes vs. human brain cDNA probes. 

Figure 7 graphically shows the 1,800 unique genes in human blood 
and in the human fetal heart grouped into seven cellular functions. 

20 

DETAILED DESCRIPTION OF THE INVENTION 

In accordance with the present invention, there may be employed 
conventional molecular biology, microbiology, and recombinant DNA techniques 
25 within the skill of the art. Such techniques are explained fully in the literature. See, 
e.g., Sambrook, Fritsch & Maniatis, "Molecular Cloning: A Laboratory Manual 
(1982); "DNA Cloning: A Practical Approach," Volumes I and II (D.N. Glover ed. 
1985); "Oligonucleotide Synthesis" (M.J. Gait ed. 1984); "Nucleic Acid 

6 
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Hybridization" [B.D. Hames & S.J. Higgins eds. (1985)]; "Transcription and 

Translation" [B.D. Hames & S.J. Higgins eds. (1984)]; "Animal Cell Culture" [R.I. 

Freshney, ed. (1986)]; "Immobilized Cells And Enzymes" [IRL Press, (1986)]; B. 

Perbal, "A Practical Guide To Molecular Cloning" (1984). Therefore, if appearing 

5 herein, the following terms shall have the definitions set out below. 

A " cDNA" is defined as copy-DNA or complementary-DNA, and is a 

product of a reverse transcription reaction from an mRNA transcript. "RT-PCR" 

refers to reverse transcription polymerase chain reaction and results in production of 

cDNAs that are complementary to the mRNA template(s). 

10 The term "oligonucleotide" is defined as a molecule comprised of two 

or more deoxyribonucleotides, preferably more than three. Its exact size will depend 

upon many factors which, in turn, depend upon the ultimate function and use of the 

oligonucleotide. The. term "primer" as used herein refers to an oligonucleotide, 

whether occurring naturally as in a purified restriction digest or produced 

15 synthetically, which is capable of acting as a point of initiation of synthesis when 

placed under conditions in which synthesis of a primer extension product, which is 

complementary to a nucleic acid strand, is induced, i.e., in the presence of nucleotides 

and an inducing agent such as a DNA polymerase and at a suitable temperature and 

pH. The primer may be either single-stranded or double-stranded and must be 

20 sufficiently long to prime the synthesis of the desired extension product in the 

presence of the inducing agent. The exact length of the primer will depend upon 

many factors, including temperature, source of primer and the method used. For 

example, for diagnostic applications, depending on the complexity of the target 

sequence, the oligonucleotide primer typically contains 15-25 or more nucleotides, 

25 although it may contain fewer nucleotides. The factors involved in determining the 

appropriate length of primer are readily known to one of ordinary skill in the art. 

As used herein, random sequence primers refer to a composition of 

primers of random sequence, i.e. not directed towards a specific sequence. These 

7 
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sequences possess sufficient complementary to hybridize with a polynucleotide and 

the primer sequence need not reflect the exact sequence of the template. 

"Restriction fragment length polymorphism" refers to variations in 

DNA sequence detected by variations in the length of DNA fragments generated by 

5 restriction endonuclease digestion. 

A standard Northern blot assay can be used to ascertain the relative 
amounts of mRNA in a cell or tissue obtained from plant or other tissue, in 
accordance with conventional Northern hybridization techniques known to those 
persons of ordinary skill in the art. The Northern blot uses a hybridization probe, e.g. 

10 radiolabeled cDNA, either containing the full-length, single stranded DNA or a 
fragment of that DNA sequence at least 20 (preferably at least 30, more preferably at 
least 50, and most preferably at least 100 consecutive nucleotides in length). The 
DNA hybridization probe can be labelled by any of the many different methods 
known to those skilled in this art. The labels most commonly employed for these 

15 studies are radioactive elements, enzymes, chemicals which fluoresce when exposed 
to untraviolet light, and others. A number of fluorescent materials are known and can 
be utilized as labels. These include, for example, fluorescein, rhodamine, auramine, 
Texas Red, AMCA blue and Lucifer Yellow. A particular detecting material is anti- 
rabbit antibody prepared in goats and conjugated with fluorescein through an 

20 isothiocyanate. Proteins can also be labeled with a radioactive element or with an 
enzyme. The radioactive label can be detected by any of the currently available 
counting procedures. The preferred isotope may be selected from 3 H, ,4 C, 32 P, 35 S, 
36 C1, 51 Cr, 57 Co, 58 Co, 59 Fe, *>Y, 125 I, l3, I, and 186 Re. Enzyme labels are likewise 
useful, and can be detected by any of the presently utilized colorimetric, 

25 spectrophotometric, fluorospectrophotometric, amperometric or gasometric 
techniques. The enzyme is conjugated to the selected particle by reaction with 
bridging molecules such as carbodiimides, diisocyanates, glutaraldehyde and the like. 
Many enzymes which can be used in these procedures are known and can be utilized. 

8 
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The preferred are peroxidase, ^-glucuronidase, (3-D-glucosidase, P-D-galactosidase, 

urease, glucose oxidase plus peroxidase and alkaline phosphatase. U.S. Patent Nos. 
3,654,090, 3,850,752, and 4,016,043 are referred to by way of example for their 
disclosure of alternate labeling material and methods. 

As used herein, "individual" refers to human subjects as well as non- 
human subjects. The examples herein are not meant to limit the methodology of the 
present invention to human subjects only, as the instant methodology is useful in the 
fields of veterinary medicine, animal sciences and such. 

In one embodiment of the present invention, there is provided a 
method for detecting expression of a gene in blood from a subject, comprising the 
steps of: a) quantifying RNA from a subject blood sample; and b) detecting 
expression of the gene in the quantified RNA, wherein the expression of the gene in 
quantified RNA indicates the expression of the gene in the subject blood. An example 
of the quantifying method is by mass spectrometry. 
15 I n another embodiment of the present invention, there is provided a 

method for detecting expression of one or more genes in blood from a subject, 
comprising the steps of: a) obtaining a subject blood sample; b) extracting RNA from 
the blood sample; c) amplifying the RNA; d) generating expressed sequence tags 
(ESTs) from the amplified RNA product; and e) detecting expression of the genes in 
20 the ESTs, wherein the expression of the genes in the ESTs indicates the expression of 
the genes in the subject blood. Preferably, the subject is a fetus, an embryo, a child, 
an adult or a non-human animal. The genes are non-cancer-associated and tissue- 
specific genes. Still preferably, the amplification is performed by RT-PCR using 
random sequence primers or gene-specific primers. 
25 In still another embodiment of the present invention, there is provided 

a method for detecting expression of one or more genes in blood from a subject, 
comprising the steps of: a) obtaining a subject blood sample; b) extracting DNA 
fragments from the blood sample; c) amplifying the DNA fragments; and d) detecting 
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expression of the genes in the amplified DNA product, wherein the expression of the 

genes in the amplified DNA product indicates the expression of the genes in the 
subject blood. 

In yet another embodiment of the present invention, there is provided a 

5 method for monitoring a course of a therapeutic treatment in an individual, 
comprising the steps of: a) obtaining a blood sample from the individual; b) extracting 
RNA from the blood sample; c) amplifying the RNA; d) generating expressed 
sequence tags (ESTs) from the amplified RNA product; e) detecting expression of 
genes in the ESTs, wherein the expression of the genes is associated with the effect of 

10 the therapeutic treatment; and f) repeating steps a)-e), wherein the course of the 
therapeutic treatment is monitored by detecting the change of expression of the genes 
in the ESTs. Such a method may also be used for monitoring the onset of overt 
symptoms of a disease, wherein the expression of the genes is associated with the 
onset of the symptoms. Preferably, the amplification is performed by RT-PCR, and 

15 the change of the expression of the genes in the ESTs is monitored by sequencing the 
ESTs and comparing the resulting sequences at various time points; or by performing 
single nucleotide polymorphism analysis and detecting the variation of a single 
nucleotide in the ESTs at various time points. 

In still yet another embodiment of the present invention, there is 

20 provided a method for diagnosing a disease in a test subject, comprising the steps of: 
a) generating a cDNA library for the disease from a whole blood sample from a 
normal subject; b) generating expressed sequence tag (EST) profile from the normal 
subject cDNA library; c) generating a cDNA library for the disease from a whole 
blood sample from a test subject; d) generating EST profile from the test subject 

25 cDNA library; and e) comparing the test subject EST profile to the normal subject 
EST profile, wherein if the test subject EST profile differs from the normal subject 
EST profile, the test subject might be diagnosed with the disease. 
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In still yet another embodiment of the present invention, there is 

provided a kit for diagnosing, prognosing or predicting a disease, comprising: a) gene- 
specific primers; wherein the primers are designed in such a way that their sequences 
contain the opposing ends of two adjacent exons for the specific gene with the intron 
sequence excluded; and b) a carrier, wherein the carrier immobilizes the primer(s). 
Preferably, the gene-specific primers are selected from the group consisting of insulin- 
specific primers, atrial natriuretic factor-specific primers, zinc finger protein gene- 
specific primers, beta-myosin heavy chain gene-specific primers, amyloid precurser 
protein gene-specific primers, and adenomatous polyposis-coli protein gene-specific 
primers. Further preferably, the gene-specific primers are selected from the group 
consisting of SEQ ID Nos. 1 and 2; and SEQ ID Nos. 5 and 6. Such a kit may be 
applied to a test subject whole blood sample to diagnose, prognose or predict a disease 
by detecting the quantitative expression levels of specific genes associated with the - 
disease in the test subject and then comparing to the levels of same genes expressed in 
a normal subject. Such a kit may also be used for monitoring a course of therapeutic 
treatment or monitoring the onset of overt symptoms of a disease. 

In yet another embodiment of the present invention, there is provided a 
kit for diagnosing, prognosing or predicting a disease, comprising: a) probes derived 
from a whole blood sample for a specific disease; and b) a carrier, wherein the carrier 
immobilizes the probes. Such a kit may be applied to a test subject whole blood 
sample to diagnose, prognose or predict a disease by detecting the quantitative 
expression levels of specific genes associated with the disease in the test subject and 
then comparing to the levels of same genes expressed in a normal subject. Such a kit 
may also be used for monitoring a course of therapeutic treatment or monitoring the 
onset of overt symptoms of a disease. 

Furthermore, the present invention provides a cDNA library specific 
for a disease, wherein the cDNA library is generated from whole blood samples. 
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The following examples are given for the purpose of illustrating 

various embodiments of the invention and are not meant to limit the present invention 
in any fashion. 



5 EXAMPLE 1 

Construction of a cDNA library 

RNA extracted from human tissues (including fetal heart, adult heart, 
liver, brain, prostate gland and whole blood) were used to construct unidirectional 

10 cDNA libraries. The first mammalian heart cDNA library was constructed as early as 
1982. Since then, the methodology has been revised and optimal conditions have 
been developed for construction of human heart and hematopoietic progenitor cDNA 
libraries (Liewe/a/., 1984; Liew 1993, Claudio et al, 1998). Most of the novel genes 
which were identified by sequence annotation can now be obtained as full length 

15 transcripts. 

EXAMPLE 2 

Catalogue of blood cell ESTs 
20 Random partial sequencing of expressed sequence tags (ESTs) of 

cDNA clones from the blood cell library was carried out to establish an EST database 
of blood. The known genes as derived from the ESTs were categorized into seven 
major cellular functions (Hwang, Dempsey et al, 1997). 
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EXAMPLE 3 

Differential screening of cDNA library 
5 cDNA probes generated from transcripts of each tissue were used to 

hybridize the blood cell cDNA clones (Liew et al. 9 1997). The "positive" signals 

32 

which were hybridized with P-labelled cDNA probes were defined as genes which 
shared identity with blood and respective tissues. The " negative" spots which were 

not exposed to P-labelled cDNA probes were considered to be blood-cell-enriched or 
1 0 low frequency transcripts. 

EXAMPLE 4 

Reverse transcriptase-polymerase chain reaction (RT-PCR) assay 
15 RNA extracted from samples of human tissue was used for RT-PCR 

analysis (Jin et al 1990). Three pairs of forward and reverse primers were designed 
for human cardiac beta-myosin heavy chain gene (PMyHC), amyloid precurser 
protein (APP) gene and adenomatous polyposis-coii protein (APC) gene. The PCR 
products were also subjected to automated DNA sequencing to verify the sequences as 
20 derived from the specific transcripts of blood. 

EXAMPLES 

Detection of tissue specific gene expression in human blood using RT-PCR 
25 The beta-myosin heavy chain gene ((3MyHC) transcript (mRNA) is 

known to be highly expressed in ventricles of the human heart. This sarcomeric 
protein is important for heart muscle contraction and its presence would not be 
expected in other non-muscle tissues and blood. In 1990 ? the gene for human cardiac 
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PMyHC was completely sequenced (Liew et al 1990) and was comprised of n ;xons 

and 42 introns. 

The method of reverse transcription polymerase chain reaction (RT- 
PCR) was used to determine whether this cardiac specific mRNA is also present in 
5 human blood. A pair of primers was designed; the forward primer (SEQ ID No. 3) 
was on the boundary of exons 2 1 and 22, and the reverse primer (SEQ ID No. 4) was 
on the boundary of exons 24 and 25. This region of mRNA is only present in (JMyHC 
and is not found in the alpha-myosin heavy chain gene (aMyHC). 

A blood sample was first treated with lysing buffer and then undergone 
10 centrifuge. The resulting pellets were further processed with RT-PCR. RT-PCR was 
performed using the total blood cell RNA as a template. A nested PCR product was 
generated and used for sequencing. The sequencing results were subjected to BLAST 
and the identity of exons 21 to 25 was confirmed to be from pMyHC (Figure 1A). 

Using the same method just described, two other tissue specific genes - 
15 amyloid precursor protein (APP, forward primer, SEQ ID No. 7; reverse primer, SEQ 
ID No. 8) found in the brain and associated with Alzheimer's disease, and 
adenomatous polyposis coli protein (APC) found in the colon and rectum and 
associated with colorectal cancer (Groden et al 1991; Santoro and Groden 1997) - 
were also detected in the RNA extracted from human blood (Figure IB). 

20 

EXAMPLE 6 

Multiple RT-PCR analysis on a drop of blood from a normal/diseased individual 

A drop of blood was extracted to obtain RNA to carry out quantitative 
25 RT-PCR analysis. Specific primers for the insulin gene were designed: forward 
primer (5'-GCCCTCTGGGGACCTGAC-3\ SEQ ID No. 1) of exon 1 and reverse 
primer (5'-CCCACCTGCAGGTCCTCT-3'\ SEQ ID No. 2) of exons 1 and 2 of 
insulin gene. Such reverse primer was obtained by deleting the intron between the 
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exons 1 and 2. Blood samples of 4 normal subjects were assayed. It was found that 

the insulin gene is expressed in the blood and the quantitative expression of the 

insulin gene in a drop of blood is influenced by fasting and non-fasting states of 

normal healthy subjects (Figure 2). This very low level of expression of the insulin 

gene reflects the phenotypic status of a person and strongly suggests that there is a 

physiological and pathological role for its expression, contrary to the basal or 

illegitimate theory of transcription suggested by Chelly et al. (1989) and Kimoto 

(1998). 

Same quantitative RT-PCR analysis was performed using insulin 
specific primers on RNA samples extracted from a drop of blood from a normal 
healthy person, a person having late-onset diabetes (Type II) and a person having 
asymptomatic diabetes. It was found that the insulin gene is expressed differentially 
amongst subjects that are healthy, diagnosed as type II diabetic, and also in an v 
asymptomatic preclinical patient (Figure 3). 

Similarly, specific primers for the atrial natriuretic factor (ANF) gene 
were designed (forward primer, SEQ ID No. 5; reverse primer, SEQ ID No. 6) and 
RT-PCR analysis was performed on a drop of blood. ANF is known to be highly 
expressed in heart tissue biopsies and in the plasma of heart failure patients. 
However, atrial natriuretic factor was observed to be expressed in the blood and the 
expression of the atrial natriuretic factor gene is significantly higher in the blood of 
patients with heart failure as compared to the blood of a normal control patient. 

Specific primers for the zinc finger protein gene (ZFP, forward primer, 
SEQ ID No. 9; reverse primer, SEQ ID No. 10) were also designed and RT-PCR 
analysis was performed on a drop of blood. ZFP is known to be high in heart tissue 
biopsies of cardiac hypertrophy and heart failure patients. In the present study, the 
expression of ZFP was observed in the blood as well as differential expression levels 
of ZFP amongst the normal, diabetic and asymptomatic preclinical subjects (Figure 
4); although neither of the non-normal subjects has been specifically diagnosed as 
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suffering from cardiac hypertrophy and/or heart failure, the higher expression levels 

of the ZFP gene in their blood may indicate that these subjects are headed in that 
general direction. 

It was hypothesized that a housekeeping gene such as glyceraldehyde 
5 dehydrogenase (GADH) which is required and highly expressed in all cells would not 
be differentially expressed in the blood of normal vs. disease subjects. This 
hypothesis was confirmed by RT-PCR using GADH specific primers (Figure 4). 
Thus, GADH is useful as an internal control. 

Standardized levels of insulin gene or ZFP gene expressed in a drop of 
10 blood were estimated using a housekeeping gene as an internal control relative to 
insulin or ZFP expressed (Figures 5A & 5B). The levels of insulin gene expressed in 
each fractionated ceil from whole blood were also standardized and shown in Figure 
5C. 

15 EXAMPLE 7 

Human blood cell cDNA library 

In order to further substantiate the present invention, differential 
screening of the human blood cell cDNA library was conducted. cDNA probes 
20 derived from human blood, adult heart or brain were respectively hybridized to the 
human blood cDNA library clones. As shown in Figure 7, more than 95% of the 
"positively" identified clones are identical between the blood and other tissue 
samples. 

DNA sequencing of randomly selected clones from the human whole 
25 blood cell cDNA library was also performed. This allowed information regarding the 
cellular function of blood to be obtained concurrently with gene identification. More 
than 20,000 expressed sequence tags (ESTs) have been generated and characterized to 
date, 17.6% of which did not result in a statistically significant match to entries in the 
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GenBank databases and thus were designated as "Novel" ESTs. These results are 

summarized in Figure 7 together with the seven cellular functions related to percent 

distribution of known genes in blood and in the fetal heart. 

From 20,000 ESTs. 1,800 have been identified as known genes which 

5 may not all appear in the hemapoietic system. For example, the insulin gene and the 

atrial natriuretic factor gene have not been detected in these 20,000 ESTs but their 

transcripts were detected in a drop of blood, strongly suggesting that all transcripts of 

the human genome can be detected by performing RT-PCR analysis on a drop of 

blood. 

1 0 In addition, approximately 400 novel genes have been identified from 

the 20,000 ESTs characterized to date, and these will be subjected to full length 
sequencing and open reading frame alignment to reduce the actual number of novel 
ESTs prior to screening for disease markers. 

Analysis of the approximately 6,283 ESTs which have known matches 

15 in the GenBank databases revealed that this dataset represents over 1,800 unique 
genes. These genes have been catalogued into seven cellular functions. Comparisons 
of this set of unique genes with ESTs derived from human brain, heart, lung and 
kidney demonstrated a greater than 50% overlap in expression (Table 1). 



20 TABLE 1 

Overlap of Genes Expressed in Blood * 

Tissues ESTs** Overlap in Blood 

brain 134,000 60% 
25 heart 65,000 59% 
lung 60,200 58% 
kidnev 32.300 54% 
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* Estimated from limited known genes of about 1 .800 as derived from the database of 

6,297 ESTs from human blood cell library. 

** Obtained from the National Centre of Biotechnology Information (NCBI), U.S.A. 



5 

EXAMPLE 8 

Blood cell ESTs 

The results from the differential screening clearly indicate that the 
10 transcripts expressed in the whole blood are reflective of genes expressed in all cells 
and tissues of the body. More than 95% of detectable spots were identical from two 
different tissues. The remaining 5% of spots may represent cell- or tissue-specific 
transcripts; however, results obtained from partial sequencing to generate ESTs of 
these clones revealed most of them not to be cell- or tissue-specific transcripts. 
15 Therefore, the negative spots are postulated to be reflective of low abundance 
transcripts in the tissue from which the cDNA probes were derived. 

An alternative approach that was employed to identify transcripts 
expressed at low levels is the large-scale generation of expressed sequence tags 
(ESTs). There is substantial evidence regarding the efficiency of this technology to 
20 detect previously characterized (known) and uncharacterized (unknown or novel) 
genes expressed in the cardiovascular system (Hwang & Dempsey et ai. 1997). In 
the present invention, 20,000 ESTs have been produced from a human blood cell 
cDNA library and resulted in the identification of approximately 1,800 unique known 
genes (Table 2) 

25 In the most recent GenBank release, analysis of more than 300,000 

ESTs in the database (dbESTs) generated more than 48,000 gene clusters which are 
thought to represent approximately 50% of the genes in the human genome. Only 
4,800 of the dbESTs are blood-derived. In the present invention, 20,000 ESTs have 
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been obtained to date from a human blood cDNA library, which provides the world's 
most informative database with respect to blood cell transcripts. From the limited 
amount of information generated so far (i.e. 1.800 unique genes), it has already been 
determined that more than 50% of the transcripts are found in other cells or tissues of 
the human body (Table 2). Thus, it is expected that by increasing the number of ESTs 
generated, more genes will be identified that have an overlap in expression between 
the blood and other tissues. Furthermore, the transcripts for several genes which are 
known to have tissue-restricted patterns of expression (i.e. PMyHC, APP, APC, ANF. 
ZFP) have also been demonstrated to be present in blood. 

Most recently, a cDNA library of human hematopoietic progenitor 
stem cells has also been constructed. From the limited set of 1,000 ESTs, there are at 
least 200 known genes that are shared with other tissue related genes (Claudio et al. 
1998). » 

Table 2 demonstrates the expression of known genes of specific tissues 
15 in blood cells. Previously, only the presence of " housekeeping" genes would have 
been expected. Additionally, the presence of at least 25 of the currently known 500 
genes corresponding to molecular drug targets was detected. These molecular drug 
targets are used in the treatment of a variety of diseases which involve inflammation, 
renal and cardiovascular function, neoplastic disease, immunomodulation and viral 
infection (Drews & Ryser, 1997). It is expected that additional novel ESTs will 
represent future molecular drug targets. 



20 
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Comparison of 1.800 Unique Genes Identified in the Blood Cell cDNA Library to 
Genes Previously Identified in Specific Tissues 

5 
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high in many hbranes 


annexin IV (placental 
anticoagulant protein II) 
(ANX4) 


1 


— iorre385 — 




4 


+ 


4- 


4- 


4- 




annexin V (endonexin II) 
(ANX5) 


z 


M21731 




+ 


4- 


4 




4- 




annexin V (endonexin 11) 
(ANXV) 


^ 


" Y00097 




+ 


4- 
4- 


4 
4 




4- 




annexin VI (pS8> (ANXb) 
annexin vii (synexin) 
(ANX7) 


i 


— 




+ 


4- 


4 




4- 




antigen identified by 
monoclonal antibodies 
12E7, F21 and Q13 (MIC2) 


2 


" M16279 




+ 


4- 


4 




4- 




antigen identified by 
monoclonal antibodies 4F2, 
TRA1.10. TROP4, and T43 
(MDU1) 


3 
i 


JU2U3y 




+ 


+ 


4 


4 


4 




antigen TQ1 

antioxidant protein 2 (non- 
selenium giuxainione 
peroxidase, acidic calcium- 
independent phospholipase 
A2) (KIAA0106) 


l 


D14SB2 — 




+ 


+ 


+ 


4- 


4» 




APtx nuclease 
(multifunctional DNA repair 
enzyme) (APEX) 


5 


X66133 




+ 


+ 










Apolipoprotein L (akul) 
(59%aa) 


i 


7B2215 
















apoptosis inhibitor! (akh> 


4 
1 


1 40431 








4 


4- 


4 




apoptosis inhibitor 4 
(survrvin) (API4) 


I 


U752fl5 


57W 




4- 




+ 






apoptosis inhibitor 5 (AKib) 


1 


UB38S/ 


T lymphoma 


4 






■t- 






apoptosis specific protein 
(ASP) 


l 


TTTOfl 

I 1 1 JOO 


8 


+ 






4- 


4- 




apoptotic protease 
activating factor (APAF1) 


1 


AF013263 


B 


+ 


4 




4- 






aauaoonn 3 (AqP3) 


1 


AB00132b 


I 








4- 






aquaponn 9 (AUKy) 


7 


AB0O87/S 


T activated 








4 






arachidonate 12- 
lipoxygenase (ALOX12) 


1 


M58704 


i 








4 


4- 




arachidonate o- 
lipoxygenase-activating 
protein (ALOX5AP) 


3 


X52195 


4 






4 




4- 




anadne homoiog (ARI) 


i 


AJ009771 " 


+ 


+ 


4 


+ 




4 




anadne-2 (D. 
meianogaster) homoiog 
(all-trans retinoic acid 
inducible RING finger ) 
(ARI2) 


1 


AF099149 




+ 


4 


4 




4- 
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akpi (actin-reiated protein 
1 , yeast) homolog A 
(centractin alpha) 
(ACTR1A) 


T 


""■ X82206""" 
















ARP2 (actin-related protein 
2. yeast) homolog (ACTR2) 


9 


AI-006082 
















ARP2/3 protein compex 
subunit 34 (ARC34) 


t> 


AI-006085 


i activated, 
W 














Arp2/3 protein compex 
subunit p41 (ARC41) 


6 


AhU0t>084 


monocyte 
stimulated 


+ 












Arp2/3 protein compex 
subunit p41 (ARC41)) (low 
match) 


1 


AI-UU6084 
















Arp2/3 protein complex 
subunit p16(ARC16) 


2U 


AI-017807 
















Arp2/3 protein complex 
subunit p20 (ARC20) 


2 


Ah006087 






+ 




+ 






Arp2/3 protein complex 
subunit p21(ARC21) 


3 


AF006086 


w 














AKP3 (actin-related protein 
3, yeast) homolog (ACTR3) 


11 


AF006083 


W 




+ 




+ 


+ 




arresun, beta 2 (AKKB2) 


J 


AH 06941 


B. T, W 


+ 












arsA (Dactenai) arsenite 
transporter, ATP-binding, 
nomoiog 1 (ASNA1) 




AF047469 


B, T" 














aryl hydrocarbon receptor 
nuclear transiocator-like 
(ARNTL) 




AF044288 


b 


+ 












aryl hydrocarbon receptor- 
interacting protein (AIP) 


1 


U31913 


+ 


+ 












aryisuitatase A (ARoA) 




X52151 


i activated 


+ 










— 


asialoglycoprotein receptor 
2 (ASGR2) 


1 


M11025 
















asparaginyKRNA 
synthetase (NARS) 




1384273 
















aspartyMKNA synthetase 
(DARS) 


— 1 


JQ5032 


B 














ataxia telangiectasia 
mutated (includes 
complementation groups A, 
C and D) (ATM) 




UB2B28 


b, I 














ataxin-2-like protein A2LP 
(A2LG) 


— 1 — 


AI-034373 


B. 7 
activated 




+ 






+ 




ATF6 


— J — 


Af-005887 
















A l P binding cassette 
transporter (ABCR) (non- 
exact 80%) 




U886&7 
















AIP synthase (H-AIPase) 
alpha subunit, 
mitochondrial 


— i — 


X590S6 
















aip synthase beta subunit 
gene 




Ml 9482 
















a f p synthase. H+ ' 
transporting, mitochondrial 
F0 complex, subunit b. 
isoform 1 (ATP5F1) 


— , — 


Xb'0221 






+ 










a i p synthase, H+ 
transporting, mitochondrial 
F0 complex, subunit c 
(subunit 9), isoform 1 
(ATP5G1) 


1 


XS9907 


i activated 














a i p synthase, H+ — — 
transporting, mitochondrial 
F1 complex, alpha subunit, 
isoform 1 , cardiac muscle 
(ATP5A1) 


3 


D14710 
















A I p synthase, H+ 
transporting, mitochondrial 
F1 complex, alpha subunit, 
soform 1 , cardiac muscle 
(ATP5A1) (low match) 


1 


014710 
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ATP synthase, H+ 
transporting, mitochondnal 
F1 complex, beta 
porypeptide (ATP5B) 


2 


M27lOl 
















ATP synthase, h+ 
transporting, mitochondrial 
F1 complex, gamma 
porypeptide 1 (ATP5C1) 


1 


— TJTBSB3 


W 














ATP synthase, H* 
transporting, mitochondrial 
FIFO, subunit a (ATP5JG) 


1 


— srnnTTTZ — 


+ 














ATP/U 1 P-bindtng protein 
(HEAB) 


2 






+ 












ATPase, Ca++ 
transporting, ubiquitous 
(ATP2A3) 


5 


— Z59BS1 




+ 












ATPase, h+ transporting, 
lysosomal (vacuolar proton 
pump) 21 kP (ATP6F) 


2 


— DBSU52 




+ 


+ 


+ 








ATPase. H+ transporting, 
lysosomal (vacuolar proton 
pump) 31 kO (ATP6E) 


1 


— X7S22B 




-*- 












ATPase, h+ transporting, 
lysosomal (vacuolar proton 
pump) 42kD; Vacuolar 
proton-ATPase, 
subunit C; V-ATPase, 
subunit C (ATP6D) 


5 


— X691S1 




+ 












ATPase. h+ transporting, 
lysosomal (vacuolar proton 
pump), alpha polypeptide. 
70kD, isoform 1 (ATP6A1 ) 




L0923S 




+ 




+ 








THTase, H+ transporting, 
lysosomal (vacuolar proton 
pump), beta porypeptide. 
56/58kD. isoform 2 
(ATP6B2) 


6 


X52949 
















ATPase, H+ transporting, 
lysosomal (vacuolar proton 
pump), member J (ATP6J) 


z 








+ 








high in testis 


AT Pase. H+ transporting, 
lysosomal (vacuolar proton 
pump), subunit 1 (ATP6S1) 


i 







+ 


+ 


+ 








ATP-binding cassette 
(TNF-alpha stimulated) 
(ABC50) 


l 


AF0273U2 


+ 




+ 


+ 




+ 




ATP-binding cassette 
protein M-ABC1 


1 


AF0476yi) 
















ATP-dependent RNA 
rteJicase 


i 
2 


AJ010WU 
- L0542b 


T lymphoma 
T activated 




+ 




+ 






autoantigen (Hs./6S2H) 

autoantigen (hs./oo^o; 

(non-exact 84%) 

autoantigen (Hs./do&i; 


i 
i 

1 • 


rn5325 — 

LH7473 

Z3512/ 


■ " B 


+ 












autoantigen La/UU-B 

axin(AXINI) 

axonemal dynein neavy 
chain (DNAH17) 


i 
i 


■ AKJUytiM 

■ AJ000522 




+ 








+ 




BAH -associated protein 3 
(BAIAP3) (non-exact 54%) 


i 


AU01/111 
















basement membrane- 
induced gene (ICB1) 


1 


— EFOHBSB 
















basic leucine zipper 
nudear factor 1 (JEM-1) 
(BLZF1) 


2 


" "U79751 
















baste transenpnon factor 3 
(BTF3) 

bastgin (BSU) 
BC-2 


0 

1 
1 


X740/U 

LI 0240 
AF0423W 


B 


+ 


+ 


+ 
+ 


+ 
+ 
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B-ceii ULUlymphoma t> 
(zinc finger protein 51 ) 
(BCL6) 




U00115 
















B-cell translocation gene 1 
antiproliferative (BTG) 


1 


X61123 






+ 










BCC27a9enovirus ETB 
19kD-interacting protein 2 
(BNIP2) 


1 


U15173 


B 


■4- 












BUL2/adenovirus E1B 
19kD-interacting protein 3- 
like (BNIP3L) 


2 


Ah 067396 




+ 












becim 1 (coiied-coii, 
myosin-iike BCL2- 
interacting protein) 
(BECN1) 


1 


AF077301 


b 








-r 






beta-1,2-N- ; 
aL^iyigiuwjsarntnyiiransTer 
ase II (MGAT2) 


2 


U15128 


















63 


582297 


+ 












nigh in invasive 


Deta-hexosaminidase alpha 
chain (HEXA) 


1 


M16411 
















beta-tubulin 


7 


V00599 














high in many libraries 


beta-tubuiin (non-exact, 
76%) 


i 


AI-070561 
















beta-tubuiin, pseudogene 


1 


JUU315 


















i 


















biotinidase (BTD) (non-eacT 
62%) 


1 


UU3274 
















biotinidase (B I DJ (non- 
exact 70%) 


1 


UU3274 
















biotinidase (b I U) (non- 
exact, 56%) 


1 


UU3274 
















BIONNIDASk 
PRECURSOR 


1 


M43251 
















Dipnenyl hydrolase-like 
(serine hydrolase) (BPHL) 


l 


X81372 




+ 












bone marrow stromal cell 
antigen 1 (BST1) 


i 


U21878 
















box-dependent myc- 
interacting protein isoform 
BIN1-10 (BIN1) 


1 


AKM3900 
















box-dependent myc- 
interacting protein isoform 
bin 1-10 (BiNi) (non-exact, 
64%) 


1 


At-W3900 
















brain my047 protein 


1 | AF053605 


1 








+ 






branched cnain keto acid 
dehydrogenase E1 f alpha 
polypeptide (maple syrup 
urine disease) (BCKDHA) 


3 


Z 14093 


! 




+ 




+ 






bkuai associated protein- 
1 (ubiquitin carboxy- 
terminal hydrolase) (BAP1) 


1 


UB7462 


+ 






+ 








bkuai, Kho7 and vail 
genes, and ipf35 


1 


L/H833 
















breakpoint cluster region 
protein, uterine leiomyoma, 
1; barrier to a utointeg ration 
factor (BCRP1) 


2 


AH544773 






+ 










breakpoint cluster region 
protein, uterine leiomyoma, 
2 (BCRP2) 


2 


Al- 044774 




+ 


* 




+ 






breast cancer anti-estrogen " 
resistance 3 (BCAR3) 
/non-exact 73%\ 

I IWI 1 QABWl # w fit f 


i 


1192715 
















bromodomain-containing 
protein, 140kD (peregrin) 
(BR140) 


2 


M9 1 585 




+ 












Brutons t" 
agammaglobulinemia 
tyrosine kinase (Btk) 


1 


U13424 
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Dnjion s lyi uoine wnaoc 
(BTK) 


1 


— D7B027 














Brutons tyrosine Kinase 
BTK), alpha-D- 
nalactosidase A (GLA). 
L44-like ribosomal protein 
(L44L) and FTP3 (FTP 3) 


i 


U78027 
















BS4 


1 


AM 08083 
















BTG2(BIU2) 


6 


Y09943 
















B 1 K region clone np 


1 


U78027 




+ 












B i k region done ftp-3 


1 


U01923 
















BUB3 (budding uninhibited 
by benzimidazoles 3, 
yeast) nomolog (BUB3) 


4 


AF053304 






+ 










butyrate response factor i 
(EGF-response factor 1) 
(BRF1) 


4 


X79Q6/ 


+ 














buiyrophilin (BIH) 


7 


U90543 




+ 










■ 


butyrophihn like receptor 


1 


AB020625.1 
















GAG repeat containing 
(CTG4A) 


Z 


U80/44 




+ 












CAGH32 


2 


U80743 




+ 






+ 






calcium channel, voltage- 
dependent, L type, alpha 
IDsubunit (CACNA1D) 
(low match) : 


1 


















ca Icium/ca i mod u I in- 
dependent protein kinase 
(CaM kinase) II gamma 


i 


— AT069765 




+ 








+ 




catcium/caimodul in- 
dependent protein kinase 
kinase (KIAA0787) 


1 


AHU12W 


B 




+ 










calmodulin <=M19311) 


7 


D45887 
















ralmnrii ilin 1 
UallllwUUtll 1 ■ 

(phosphorylase kinase, 
delta) (CALMD 


6 


■M27319 


B 


+ 


* 










calnexin (CANX) 


3 


M948S9 


1 














calpain, large polypeptide 
L1 (CAPN1) 


b 


X0435B 




+ 








+ 




calpain, large polypeptide 
12 (CANP2) 


5 






+ 












calpain, small polypeptide 
(CAPN4) 


1 


AU41UO 










+ 






calpastatm (GAS 1 ) 


.i 


D16217 
















Galponin 2 


2 


1383 ;3b 












+ 




calponin 2 (CNN2) 


i 


D83735 


B, 1 


+ 












rainnnin 1'7CblU7\ /low 
caiponin ^ ^oroiM^j \iuw 

score) 


1 


D8373£> 
















caiumenin (gALU) 


3 


AF013759 


B 




+ 






+ 




camk response element- 
binding protein CRE-Bpa 
(H GS165L15.1) 


4 


LQ5912 
















cam P-de pendent protein 
kinase type II (Ht31) 


1 


M9Q360 
















canicular muitispecmc 
organic anion transporter 
(CMOAT2) 


1 


Al- 009670 
















capping protein (actin 

Tiiarneni/ niusuiw t.— *n re , 

alpha 1 (CAPZA1) 


b 


U56637 


B,7 




-** 






+ 




capping protein (actin 
filament) muscle Z-line, 
alpha 2 (CAPZA2) 


2 


U03269 


B 














capping protein (actin 
filament) muscte Z-line, 
beta (CAPZB) 


i 


U03271 
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capping protein (actin 
filament), gelsolin-like 
(CAPG) 


- — — a— 


M94345 

... 


-t- 














synthetase 2. aspartate 
transcarfaamvlase and 
dihydroorotase (CAD) 


1 


u7b55E 


«r 


■+ 












caroonic annydrase V, 
mitochondrial (CAS) 


1 


LI 9297 






■ 














U65090 


B 














camrtine/acylcamitine 
translocase (CACT) 


1 


V10319 
















Cas-Br-M (munne) 
ecotropic retroviral 
transforming sequence 
(cbl) 


2 


X57110 
















casein kinase 1 , alpha 1 
(CSNK1A1) 


1 


L37042 


+ 














casein kinase 2. alpha 1 
polypeptide (CSNK2A1) 


2 


MS5265 


B 


+ 












casein kinase I gamma 3L 
(CSNK1G3L) 


1 


" AI-049090.1 
















casein kinase II alpha 
subunit(=S72393) 


1 


XB9951 
















CASPB and r-AUD-like 

apoptosis regulator 
(CFLAR) 


4 


Af- 01 5450 




+ 












caspase 1 , apoptosis- ~~ 
related cysteine protease 
(interleukin 1 , beta, 
convertase) (CASP1 ) 


7 


U 13697 


. + 






+ 








caspase 10. apoptosis- 
related cysteine proteas 
(CASP10) 


1 


11(30519 


b, i activated, T 
lymphoma 










caspase 3, apoptosis- 
related cysteine protease 
(CASP3) 


3 


U 13737 


B. T 


+ 






+ 






caspase 4, apoptosis- 
related cysteine protease 
(CASP4) 


6 


U25804 






+ 






+ 




caspase !£ apoptosis- 
related cysteine protease 
(CASP5) 


1 


U28015 
















related cysteine protease 
(CASP8> 


2 


X9BT73 
















caspase 9, apoptosis- 
related cysteine protease 
(CASP9^ 


1 


U5B3SD 


b 














catalase (CAT) 


5 


X04076 


B 


+ 












catechol-O- 

methvltran<:fp»raQA (CCWJlTK 

■ i igii I j III Ol lOICI 09C ^wVJIVI 1 I 


1 


— MBS2T3 




+ 






+ 






catenin (cadhenn- 
associated protein), alpha 
1 (102kD) (CTNNA1) 


6 


D14705 




+ 












catheliadin antimicrobial 
^eptioe (camp) 


1 


— X89S58 


b 














cathepsin 5 (CTSB) 


47 


TTRJnn 

L. lOOlU 
















cathepsin u (<J ISC) 


3 


— U79415 






+ 










catnepsin u (lysosomal 
aspartyl protease) (CTSD) 


4 


M11233 










+ 






cathepsin fc (CTSE) 


1 


— JD5D3B 
















catnepsin G (C ! SG) 


1 

— 


M1S117 


1. w 




+ 










cathepsin S (CTS5J 




MUflCC-J 


b, Monocyte stimulated, 
lymphoma 


I 




+ 




catnepsin vV (lymphopam) " 
(CTSW) 


4 


At-013611 
















CBF1 interacting 
corepressor CIR (=U03644 
recepin) 


1 


AI-098297 
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CCAA 1 Venhancer Dinding 
protein (C/EBP), alpha 
(CEBPA) 


3 


X87246 
















A AT Janhanror hindinn 

protein (C/EBP). delta 
(CEBPB) 


1 


"5B3168 






+ 










CCAA 1 -box-Dinoing 
transcription factor (CBF2) 


'Z 


M3719/ 


T lymphoma 






■f 








CCR5 receptor (uuko) 
(non-exact?) 


1 


AF011504 
















CD14 antigen (CLH4) 


11 


MB6511 
















CD18 (=M9fa293) 


4 


X640/M 
















CD1C antigen, c 
polypeptide (CD1C) 


2 


M2882/ 
















CD2 antigen (cytoplasmic 
taii)*Dinaing protein z 
(CD2BP2) 


1 


AF1MZU! 
















uuii antigen (pou>, sneep 
red blood cell receptor 


4 


MU3B2 


+ 














CD2 cytoplasmic tail* 

hinriinn nrntein 1 fCD2BP1) 




AI-03B6U2 
















^J2D"antigen (CU2U) 


1 


X1253U 
















^U2U receptor (5/) 


1 


X07203 
















CD22 antigen (CU22) 


1 


U62631 


b 














CI324 signal transducer 


1 


rasBBE? — 
















CU33 antigen (gptf /> 
(CD33) 


i 


MZ3197 










+ 






CD33 antigen-iiKe ^; uo 
binding protein-2 (CD33L2) 
(non-exact, 68%) 


I 


















CD33L2 (b'1 u >oaa) 


1 


D86359 
















CD36 antigen (collagen 
type 1 receptor, 
thrombospondin receptor) 
(CD36) 


7 


M98398 


T lymphoma 














CU37 antigen (CD3/) 


5 


X14046 


+ 










* 




CD38alt 


1 


D84277 
















CD39 antigen (uuwy) 


1 


U87967 


B 










+ 




CD3D antigen, delta 
polypeptide (TiT3 complex) 
(CD3D) 


1 


X03934 
















CD3fc antigen, epsiion 
polypeptide (TTT3 complex) 

(CD3fc) 


1 


X03884 


+ 














CD3C3 antigen, gamma 
polypeptide (TTT3 complex) 
(CD3G) 


Z 


X06026 


w 














GD3Z. antigen, zeta 
polypeptide (TTT3 complex) 
(CD3Z) 


2 


J04132 


+ 






+ 








CD3^eia (clone pBS NK1) 


i 


X55510 
















CD4 (low match) 


i 


S6BW3 
















CD4 antigen (p55) (CL>4) 


4 


M12807 




+ 












} * 1 \ A A m+> m An iV**r\ m inn 

CL>44 antigen (nomtng 
function and Indian blood 

nmi in ci/ctom / P\^A\ 


6 

w 


" X56794 


w 








+ 






CD48 antigen (B-cell 
membrane protein) (CD48) 


3 


X06341 




+ 




+ 




+ 




CD53 antigen (CUb3) 


10 


U167U 




+ 








+ 




CD53 antigen (uut>3) (low 
match) 


1 


M60871 
















CD53 antigen (melanoma i 
antigen) (CD63) 


3 


M59907 
















CD68 antigen (CD68) 


2 


S57236 




+ 


+ 1 


+ 


+ 
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UU74 antigen (invanant 
polypeptide of major 
histocompatibility complex, 
class 11 antigen-associated; 
(CD74) 


/2 


K01144 




+■ 




+ 






hion in manv iihr?in*»«; ' 

» hjji i iiicsiiv UUIOMC9 


UU79A antigen 
(immunoglobulin- 
associated alpha) (CD79A) 


2 


MB0462 
















CD79B antigen 
(immunoglobulin- 
associated beta) (C079B) 


2 


M89957 


+ 














CDS antigen, alpha 
polypeptide (p32) (CD8A) 


2 


M27161 
















CDS antigen, beta 
polypeptide 1 (p37) 
(CD8B1) 


1 


X13445 


W 














CDS1 antigen (target of 
antiproliferative antibody 1 
(CD81) 


i 


M33680 




-t- 












ouoj antigen (activated b 
lymphocytes, 
mmunoglobulin 
superfamily) (CD83) 


1 


U01151 


b 














CDB3 antigen (leukocyte 
antigen) (CD84) 




U82988 
















CDBB antigen 


i 


L25259 




+ 












CDS antigen (p24) {CDS) 


-i 


M3S590 












+ 




uuy7 antigen (CU97) 


12 


. X84700 
















CD97 antigen (UU97) 


i 


H4B960 
















(JD97 antigen (CD97) (non- 

cxau /o / 


1 


X94630 


+ 






+ 








CUC23 (ceil division cycle 
23, yeast, homolog) 
(CDC23) 


i 


AF053977 — 
















(JUU37 nomoiog 


i 


U83131 






+ 






+ 




C3532 ettector protein 3 
(CEP3) 


2 


AM 04857 


s 














CDC3iEe Kinase (CLK) 


1 


L29219 
















CUC-like kinase 2 (CLK2) 


1 


Ah023268 


B 


+ 












CDW52 antigen 
(CAM PATH- 1 antigen) 
(CDW52) 


13 


X1S183 


1 activated 


+ 












cell cycle progression 
restoration 8 protein(CPR8) 


1 


AKJ117W 
















cell division cycle 10 
(homologous to CDC10 of 
S. cerevisiae) (CDC10) 


4 


^72008 




+ 












cell division cycle 20. 
S.cerevisiae homolog 
(CDC20) 


1 


U05340 




+ 












cell division cycle 25B 
(CDC25B) 


6 


Z68092 








+ 








cell division cycle 2-like 1 
(PITSLRE proteins) 
(CDC2L1) (non-exact 42%) 


1 


AF0S7514 
















cell division cycle 42 ((3TP- 
binding protein, 25kD) 
(CDC42) 


5 


— ICT35543 


+ 




+ 


+ 








cell division protein (non- 
exact 68%) 


i 


AHK53015 
















CbLL-CYCLb NUCLbAR 

AUTOANTIGEN SG2NA 
(S/G2 NUCLEAR 
ANTIGEN) 


1 


013033 
















centromere protein B 
(80kD) (CENPB) 


1 


X55039 










+ 






cep2oo centrosome 
associated protein 


3 


AI-022655 


B 


+ 
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chromosome 1 open 
reading frame 7 (C10RF7) 


1 


AF054176 
















chromosome 1 specific 
transcript KIAA0493 


i 


AB007&52 
















chromosome 1 7 open 
reading frame 1 B 
(C170RF1B) 


1 


AJQQ8112 


i 














chromosome 4 open 
reading frame 1 (C40RF1) 


1 


AH306621 








+ 








uiiui nusunie uuuuef isauun 

1-like(CHC1L) 




ArUOUZl y 
















chromosome x open 
reading frame 5 (CXORF5) 




Y15164 


a 


+ 












chromosome-associated 
polypeptide C(CAP-C) 


2 


AI-092SW 


8 




+ 










cig42 


1 


AF026944 
















cig5 


3 


AHJ26941 
















citrate synthase (CS) 


2 


AF047042 


B 




+ 










class I major 
histocompatibility antigen 
(HLA-Cw3) 


2 


U3T372 
















class i major 
histocompatibility antigen 
(nLA-L*WJ) (low maicn ) 


1 


U31372 
















ciathnn assembly protein 
lymphoid myeloid leukemia 
(CALM) 


3 


U4597B 


B 


+ 


+ 










ciathnn heavy chain 


1 


X55878 
















ciathnn. heavy polypeptide- 
like 2 (CLTCL2) 


1 


D21260 
















ciathnn, light polypeptide 
(Lea) (CLTA) (low match) 


1 


M20472 
















ciathnn- 

assodated/assembly/adapt 
or protein, medium 1 
(CLAPM1) 


3 


D53475 




+ 








+ 




cleavage stimulation factor, 
3' pre-RNA, subunit 2 64kD 
(CSTF2) (non-exact 82%) 


i 


M85085 
















cleavage stimulation tactor, 
3* pre-RNA, subunit 3, 
77kD (CSTF3) 


1 


U 15782 


B 




+ 










clk3 


1 


L29220 


B 


+ 












clone 23616 (Hs.82845) 


i 


U90916 




+ 












clone 24592 mRNA 
sequence 


1 


D88378 




+ 


+ 


+ 








Clq/MBUSPA receptor 
C1qR(p)0 


1 


U94333 
















clustenn (complement lysis 
inhibitor, SP-40,40, 
sulfated glycoprotein 2, 
testosterone-repressed 
piuoiciic message ^, 
apolipoprotein J) (CLU) 


1 


M64722 




+ 


+ 


+ 








uivir-siairc acta transporter 
(CMPST) 


i 


uo/yoy 


D 




+ 










CMKP35 


3 


X66171 
















c-myc oncogene containing 
coxlll 


1 


X54629 
















coagulation tactor ll 
(thrombin) receptor (F2R) 


i 


M62424 




+ 












coagulation factor V 
(proaccelerin, labile factor) 
(roj 


1 


M 14335 
















coagulation factor xill a 
subunit 


3 


M21998 
















coagulation tactor xm, A1 
polypeptide (F13A1) 


6 


M14354 






+ 


+ 








coated vesicle membrane 
protein (RNP24) 


1 


X92093 






+ 


+ 


+ 
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receptor, beta, low-affinity 
[granulocyte-macrophage) 
fCSF2RB) (low match) 
colony stimulating tador 
receptor (granulocyte) 

(CSF3R) 

complement componen 
receptor 1 (C5a ligand) 

(C5RD 

conserved gene ampi 
in osteosarcoma (OS4) 
COPy (constitutive 
photomorphogenic. 
Arabidopsis, homolog) 
subunit 3 (COPS3) 



homolog (HCOMU) 




protein, homolog 
cerevisiae SEC23p 
(SEC23A) 



copineKUPNbiy 



t |(CPNb1)(low 



coproporpnynnogen 
oxidase (coproporphyria 
harderoporphyria) 



core-binding tactor, beta 
subunit (CBFB) 
coronin 



coronin (low matcnj 
coronin (non-exa 



cot (cancer osaKa thyroid) 

oncogene (COT) 

cryptochrome I 



uiypiuMnwHiv • 

(photolyase-tike) (CRY1) 
CTL) (carboxy-termtnal 
domain, RNA polymerase 
II. polypeptide A) 
phosphatase, subunit 1 
(CTOP1) 



C-terminal binaing protein 

1 (CTBP1) 
inal binding protein 

2 (CTBP2) 



CUG tnplet repeat, KNA- 
binding protein 1 
(CUGBP1) 
cullm 

cuum 

rosophila)-like 
(CCAAT displacement 
protein) (CUTLV 
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cydin U2 (CCNU2) 


2 


013639 
















cydin D3 (CCND3) 


b 


MS2287 


B. I 
lymphoma 




«f 




•4- 






cycimCil (UNNtil) 


1 


1378341 


B 














cydin 1 


3 


D5U3T0 ~ 


o 

D 








+ 






cydin T2 (CNNT2) 


1 


AI-048732 


B. I 
lymphoma 


B 












cy din-dependent Kinase 2 
(CDK2) 


i 


X62071 
















cydin-dependent Kinase 
inhibitor (p27Kip1) 


1 


576986 
















cyclin-dependent Kinase 
inhibitor 1A (p21, Cip1) 
(CDKN1A) 


2 


Sb/^Bb 


+ 










+ 




CYP2D7-CYP2D6 
intergenic region (partial) 


1 


X90926 
















cy statin b (stenn B) (C5TB) 


1 


L03558 
















cysteine and glycine-nch 
protein 3 (cardiac LIM 
protein) (CSRP3) 


5 


LS4Q57 






+ 










cytidine deaminase (CDA) 


2 

a 


L27943 — 


















1 


ArU4zOUU 
















cytochrome b(CYTB) 

(isolate Aus5) 


1 


AJ-042518 
















cytochrome D(-245) beta 
chain N-terminal region (X- 
linked aranulornatr»ii<; 
disease gene) 


2 


X05895 
















polypeptide (chronic 
granulomatous disease) 
(CYBB) 


"2 

dm 










+ 








cytochrome C 


1 


H00001 
















cytochrome c oxidase 
subunit IV (COX4) 


1 


U90915 


I 














cytochrome c oxidase 
subunit Vb (C0X5B) 


2 


M59250 — 
















cytochrome c oxidase 
subunit Vll-related protein 
(COX7RP) 


6 


AB007618 


+ 










+ 




cytokine suppressive anti- 
inflammatory drug binding 
protein 1 (p38 MAP kinase) 
(CSBP1) 


1 


L35263 


lymphocyte 




+ 










cytoplasmic 
antiproteinase=38 kda 
intracellular serine 
proteinase inhibitor 


1 


S69272 






+ 










associated RNA-binding 
protein p40-TlA-1 


1 


570114 


















i 


U14878 




+ 




+ 










1 


AMJ19Z26 


















1 


X74802 
















binding protein 1 (127kD) 
(DDB1) 


5 


— a inn^o^^ — 


+ 














uumt (low match) 


— .. . 


AFfll 7R'?*\ 
rtrU 1 /DOU 
















utAU/H <Asf>-Glu-Ala- 
Asp/His) box binding 
protein 1 (DDXBP1) 


i 


U78524 - 




+ 


+ 


+ 


+ 


+ 




utAU/H (Asp-Glu-Ala- 

Asp/His) box polypeptide 
(72KD) (P72) 


2 


U59321 


T 








+ 


+ 




UtAU/H (Asp-Glu-Ala- 

Asp/His) box polypeptide 1 
(DDX1) 


1 


X70649 
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differentiated Embryo 
Chondrocyte expressed 
gene 1 (DEC1) (low match 


1 

) 


ABU04066 
















differentiation antigen 
CD20 


1 


L23415 
















uitieorge syndrome cntica 
region gene 2 (DGCR2) 


i i 


X84076 ■ 
















dihydrolipoamide ~~ 
dehydrogenase (E3 
component of pyruvate 
dehydrogenase complex, 
2-oxo-glutarate complex, 
branched chain keto acid 
dehydrogenase complex) 
(OLD) 




J03620 — 
















dihydrolipoamide S- 
aceryrtransterase (t-2 
component of pyruvate 
dehydrogenase complex) 
(DLAT) 


1 


Y00978 


B 














ainyaropynmidinase-like 2 


1 


D/8013 
















dinG gene 


1 


Y 10571 
















oiptnena toxin resistance 
protein requireo Tor 
diphthamide biosynthesis 
(Saccharomycesjhlike 2 
(DPH2L2) 




AI-U&3003 


B 


+ 












disintegnn-protease (non- 
exact 72%) 


1 


Y13323 
















uj-i protein 


2 


AF021S10 




+ 


+ 






+ 


1 


Dmx-like 1 (UMXL1) 


i 


AJ00b821 














" 


UNA <cytosme-5-)- 
methyltransferase 1 
(DNMT1) 


3 


XB3BS2 


1 activated, 
lymphoma 


+ 












Dinh fragmentation factor, 
40 kD, beta subunit (DFFB) 


i 


AI-064019 
















una fragmentation factor, 
45 kD, alpha subunit 
(DFFA) 


2 


DSTSB5 — 


T 














una mismatch repair 
protein (hMLH1) 


1 


U 17840 — 
















una segment on 
chromosome X (unique) 
648 expressed sequence 




MB4241 








+ 






high in many iibranes 


una segment, single copy 

(deleted in polyposis 
(D5S346) 


3 






-t- 


-t- 


+ 






1 


UNA-damage-induabJe 
transcript 1 (DDIT1) (low 
match) 
bnaj protein 


1 

i 


L2449B 

AJU01309 
















aoocing protein 2, 55kD 
(DOK2) 


i 
i 


AJ001309 

A(-U34970 — 

















aoIicRyP 

diphosphooligosaccharide- 
protein glycosyltransferase 
(DDOST) 




DB5DBD 


+ 


+ 








+ e 


ictivateo l cell I 


aoiicnyi-phosphate 
mannosyltransferase 
polypeptide 1, catalytic 
subunit (DPMI) 


1 


UH619S 


I activated 


+ 


+ 










oown-reguiated by 
activation (immunoglobulin 
superfamily) (DORA) 




AJ2231B3 










+ 






aown-regutated in 
adenoma DRA (low match) 


i 


H40879 
















u-iype cydin-interacting 
protein 1 (DIP1) 


1 AFQ82569 


B 








+ 
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(phosphatase 1 (DUSP1) 

tphosphltase 11 (RNA/RNP 
complex 1 -interacting) 

(duspH) 
dual spec. . 

phosphatase 3 (vaccinia 
virus phosphatase VHi- 

1 related) (DUSP3) 

1 dual specmaty 
phosphatase 6 (DUSP6) 

dynacun l (plbU, Glue* 1 
(Drosophila) homolog) 

dynadin 1 (plbU. Glue. 
(Drosophila) homolog) 
|(DYTN1) (low match) 
idynamin 



dynammn (dynadin 
complex 50 kD subunit) 
(DCTN-50) (non-exact 

l88%) 

|3ynein t axonemal, heavy 
polypeptide 17-like (non- 
exact. 57%aa) 




dynein, cytoplasmic, RfnT" 
intermediate polypeptide 2 

dynein, cytoplasmic, light 
intermediate polypeptide, 2 
l(DNCU2) (non-exact, 69%) 
dyskeratosis congenita I 
i dvskerin(PKC1) 
(dystonia 1, torsion 
(autosomal dominant) 
|(DYT1) 

i 

{dystrophia myotonica- 
containing WD repeat motif 
l(DMWD) 

dystrophia myotonica- 
lprotein kinase (DMPK) 
{dystrophin (muscular 
dystrophy, Duchenne and 
Becker types) (DMD) (low 
I match, 59%aa) 
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ectin, gaiactoside-binding, 
soluble. 1 (galectin 1) 
(LGALS1) 


1 


J 04456 
















EGF-like-domain, multiple 

4 (toru4) 




ABU11541 
















eiF-2-associated p67 
nomoiog 




U 13261 


b 












elastin (supravalvular aortu 
stenosis. Williams-Beuren 
syndrome) (ELN) (low 
match) 


: 1 


M247B2 
















eiav-type KNA-omding 
protein (ETR-3) 


3 


U69546 
















electron-transfer- 
flavoorotem ainha 
polypeptide (glutaric 
aciduria II) (ETFA) 


2 


J04058 
















bL*3. hf 5-domain protein 
(SRF accessory protein 2) 
(ELK3) 


2 


















elongation factor 1-beta 


1 l 


L26404 
















elongation factor Ts 
(mitochondrial protein) 


i 


Ah 110399 
















elongation factor Tu- 
nuclear encoded 
mitochondrial 


i 


XB4694 
















eMDC II protein 


1 


AJ242015.1 
















emsl sequence (mammary 
tumor and souamou*; cell 
carcinoma-assoaated 
(p80/85 src substrate) 
(EMS1) 


1 


M9B3J3 
















endogenous retroviral 
element HC2 


1 


270654 
















enaosuitme alpha (fcNSA) 


i 


X99906 


i 


+ 












endothelial differentiation, 
sphingolipid G-protein- 
coupled receptor, 1 (EDG1) 


2 


M31210 




+ 












endothelial differentiation, 
SDhinaoliDid G-orotein- 
coupled receptor, 1 (EDG1) 
(low match 66%) 


1 


M31210 
















endothelial monocyte- 
activating polypeptide 
(EMAPII) 


1 


U10117 




+ i 




+ 








enoiase i, (alpha) (kN01) 


12 


M14328 ■ 


+ 














enoiase 2, (gamma, 
neuronal) (EN02) 


1 


— X51956 




















1 YHIAU 

UZ040/ 
















enoyi Coenzyme A 
hydratase 1 , peroxisomal 
(ECH1) 


2 


LHo'GSO 
















enoyi coenzyme A 
hydratase, short chain, 1 , 
mitochondrial (ECHS1) 


1 


U13900 " 


+ 




+ 




+ 


+ 




bNOYL-COA 

HYDRATASE, 
MITOCHONDRIAL 
PRECURSOR (SHORT 
CHAIN ENOYL-COA 
HYDRATASE) (SCEH) 
(ENOYL-COA 
HYDRATASE 1) (low 
match, non-exact 56%) 


1 


P30084 
















epiaermai growth factor 
receptor pathway substrate 
15(EPS15) 


2 


U07707 








+ 
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initiation factor 3, subunit 6 
(48kD) (EIF3S6) 


4 


Uy4175 




f 










high in bladder 


eukaryotic translation 
initiation factor 3. subunit 6 
(EIF3S6) 


1 


U 62 96 2 




«*■ 










Highly represented 
(1.4833 pet) in library 
36 human gall 
bladder 


eukaryotic translation 
initiation factor 3, subunit 7 

(icid, OD/D/MJ) ^ClrOOf ) 


3 


D5355B 
















eukaryotic translation 
initiation factor 3, subunit 8 

l IUr\U IClrOOOJ 


5 


U45025 














high in testis 


eukaryotic translation 
initiation factor 4 gamma, 1 


1 


Af-0 12088 
















eukaryotic translation 
initiation factor 4 gamma, 1 

(^■XG-ACX\ (\r\\MJ mati>h\ 

icir^o/ (low maxcn ) 


1 


AK012088 
















eukaryotic translation 
initiation factor 4 gamma, 1 

^Cl r *tO I ; 


2 


U12686 
















eukaryotic translation 
initiation factor 4 gamma, 2 


6 


U73824 — 










+ 






eukaryotic translation 
initiation factor 4 gamma, 2 


2 


U75111 
















eukaryotic translation !~ 

initiation fa^tnr A. A irnfnrm 

1 (EIF4A1) 


29 


U13748 
















initiation factor 4A, isoform 
2 (EIF4A2) 


11 


U3U655 




+ 












initiation factor 4B (EIF4B) 


18 


X55733 
















initiation factor 4E (EIF4E) 


i 


HU6730 
















initiation factor 4E binding 
Drotein 2 (EIF4EBP2* 


3 


L36Q56 


1, B 








+ 






eukaryotic translation 
initiation factor 4H (EIF4H) 


2 


" U 1 5056 
















eukaryotic translation 
initiation factor 5 (EIF5) 


2 


U49436T " 
















eukaryotic translation 
termination factor 1 (ETF1) 


2 


U90176 








+ 








tvi2 protein " 


l 


M 55266 
















region 1 (EWSR1) 


1 


X65899 






+ 


+ 




+ 




bWS/l-LH activated 
transcript 2 homolog (EAT- 
2) 


2 


AI-U20254 
















fcvVS-b1A-h chimenc 

protein 


1 


U35622 
















excision repair cross- 
complementing rodent 
repair deficiency, 
complementation group 1 
(includes overlapping 
antisense sequence) 
(ERCC1) 


1 


M28650 


+ 


+ 












excision repair cross- 
complementing rodent 
repair deficiency, 

^nmnlomontatinn stmt m A 

i i^iici i fciiiaiiuri group o 
(xeroderma pigmentosum, 
complementation group G 
(Cockayne syndrome)) 
(ERCC5) 


1 


X69978 








+ 








exostoses (multiple)-hke 3 

(EXTL3) 

F11 


1 


At-U01690 ' 




+ 




+ 










1 


X77744 -- 


1 
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